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CHAPI'ER I 
INTRODUCTION 
Th~ samp~e used in this study is the entering Freshman class of 
1960-1961 at Wentworth Inst~tute. This class consisted of 806 engi-
neering technician and 416industrial technician students for a total 
of 1222 tecnnical-institute-type students. 
Wentworth Institute is a two-year i~stitution of higher education 
offering technical-institute-type programs. This type of education 
ha~ been defined in many different ways and, of course, as the con-
cept of this type of education has changed over the years, so has its 
definit~on. The f9llowing is a current, widely accepted, and compre-
hensive definition of technic~l institute education as given by 
G. Ross Henn~nger, Director of the National Survey of Technical 
Institute Education for the American Society for Engineering Education: 
"The term refers to the intermediate strata of technical 
curriculums which are from one to three years' duration (full-
time) beyond the high school level. Curriculums are techno-
logical in nature, and they differ in both content and purpose 
from those of the vocational school on the one hand, and from 
those of the engineering ~ollege on the other hand. 
Such curriculums'emphasize the understanding and practical 
application of basic principles of mathematics and science 
rather than the acquisition of proficiency in manual skills. 
High school graduation is required for admission and mathema-
tics through algebra and geometry is prerequisite. 
-1-
The programs of instruction are similar in nature to 
professional engineering curriculums but briefer and more 
completely technical in content. The major purpose is to 
prepare individuals for various technical positions or 
specialized areas of activity enc~~passed within the broad 
field of engineering enterprise. "'Y 
Wentworth Institute offers two distinctly different programs of 
the technical-institute-type: one for engineering technicians lead-
ing to an Associate in Engineering degree, and the ot4er for indus-
trial technicians leading to a Certificate of Graduation. Although 
all curricula of both programs are fully accredited by the Engineers' 
Council for Professional Development, the admission requirements,g/ 
educational emphasis,JI and graduation requirements~ do differ be-
tween the two programs. In general, the curricula for engineering 
technicians require a stronger high school background in mathematics 
and sciences, devote more time to classroom theory, and pursue the 
engineering sciences further than do the industrial technician cur-
ricula. 
The eight curricula offered at the engineering technician level 
are the following: Architectural Engineering Technology (AET); Civil 
2 
and Highway Engineering Technology (CHE); Electrical Engineering Tech-
nology --Electronics Option (EEE); Electrical Engineering Technology 
1/G. Ross Henninger, The Technical Institute in America, McGraw-Hill 
Book Company, Inc., New York, 1959, p. 19. 
2/Wentworth Institute, Bulletin of Day Courses, 550 Huntington Avenue, 
Boston 15, Massachusetts, 1960-61, pp. 23-25. 
d/Ibid.' pp. 5-7. 
~Ibid., pp. 35-37. 
3 
Power Option (EEP); Mechanical Engineering Technology --Design Option 
(MED); Mechanical Engineering Technology --Heat Power Option (MEP); 
Metals Engineering Technology (MET); and Production Engineering Tech-
nology (PET). The four curricula at the industrial technician level 
are Aircraft Maintenance Technology (AM); Building Construction Tech-
' . 
nology (BC); Mechanical Technology-- Design Option (MD); and Mechani-
cal Tec4nology --Machine Processes Option (MP).~ 
Th~ American College Testing Program (ACT)g/ tests were adminis-
tered t6 the entering freshmen students at Wentworth Institute in 
September, 196o. This battery of' tests provides four part scores and 
a composite score which is the average of' the four part scores. The 
four parts are English Usage, Mathematics Usage, Social Studies Read-
. . 
ing, and Natural Sciences Reading. The ACT·tests are an outgrowth of' 
the ~riginai Iowa Tests of Educational Development (ITED), the United 
States Armed Forces Institute's Tests of General Educational Develop-
ment (USAFI-GED) and the National Merit Scholarship Qualifying Tests 
(NMSQT). 
1/These programs will hereafter be referred to by the initials given 
in the parentheses. 
g/Hereaf'ter the American College Testing Program will be referred to 
by the initials ACT. 
4 
Since there has been so little research concerning test batteries 
at the technical institute level±J,g/,~ and further, since there has 
been no direct study of the validity of the ACT tests at this level,~ 
it seemed particularly pertinent that this study should be undertaken 
at this time. 
1. Statement of Problem 
The basic problem considered was the determination of the validity 
of the ACT tests and high school achievement as contributing predictors 
of success for technical institute students. This was to be accom-
plished by a statistical analysis of data obtained for the students 
entering the Freshman Class at Wentworth Institute in September, 196o. 
More specifically, the major purposes of this study were: 
1. To investigate the possibility that there are no statisti-
cally significant differences, as measure~ by the part 
and composite scores of the ACT tests, and by the individual 
and composite grades in high school English, mathematics, 
and science: 
YHarold Seashore, "Academic Abilities of Junior College Students," 
Junior College Journal (October, 1958), 29:80. 
g/Harold Seasho~e, "Tests Serve Technical Institutes -- Aid.s to Ad-
mi~istration and Counseling," Technical Education News (Special 
Issue 1957), 17:9-10. 
~G. Ross Henninger, The Technical Institute in America, McGraw-Hill 
Book Company, Inc., New York, 1959, p. 62. 
~E.F. Lindquist, The American College Testing Program Technical Report, 
Science Research Associates, Inc., Chicago, Illinois, 1960, p. 17. 
, 
5 
a. between students who were taking an engineering techni-
cian curricula and those who were taking an industrial 
technician curricula at Wentworth Institute; 
b. among the eight curricula at the engineering technician 
c, among the four curricula at the industrial technician 
level: AM, BC, MD, and MP. 
2. To investigate the possibility that there are no statistically 
significant differences in achievement at Wentworth Institute, 
as measured by the first semester mathematics grade and Grade 
Po~nt Index (GPI):!f 
a. between those students at the engineering technician level 
who had completed at least one mathematics course in high 
school beyond that required for admission to this level 
and those who met only the minimum requirements;s/ and 
b. between those students at the industrial technician level 
who had completed at least one mathematics course in high 
school beyond that required for admission to this level 
and those who met only the minimum requirements.2/ 
1/Hereafter Grade Point Index will be referred to as GPI. 
g/Wentworth Institu~e, Bulletin of Day Courses, 550 Huntington Avenue, 
Boston 15, Massachusetts, 1960-61, pp. 23-25. 
2/Ibid,, pp. 23-25. 
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3. To investigate the possibility that there are no statistically 
significant differences in achievement at Wentworth Institute, 
as measured by first semester physics grade and GPI: 
a. between those students at the engineering technician level 
w4o had completed a laboratory course in physics in high 
school and those who were admitted on the basis of the 
completion of a science course other than physics; and 
b. b~tween those students ~t the industrial technician level 
who had completed a physics course in high school and 
those who were admitted on the basis of the completion of 
a science course·other than physics. 
4. To contribute to the literature by obtaining norms for t~e 
four part and composite score~ of the ACT tests for the engi-
neering technician levei and for the industrial technician 
level, These norms will then be available for the educational 
guidance and counseling of students. 
5. To test the validities of the ACT tests and high school achieve-
ment as predictors of success for each of the eight curricula 
at the engineering technician level, and ~or each of the four 
curricula at the industrial technician level. 
6. To obtain multiple regression equations for the predictlon of 
academic success for the various curricula at the engineering 
technician level and for those at the industrial technician 
level, 
7 
2. Justification 
The four major justifications for conducting the proposed study 
are (1) the need for technical-institute-type education; (2) the need 
for better selection of students for technical institute education; 
(3).the need for research and information concerning predictors of 
success at institutions offering this education; and (4) the need for 
testing the validity of the ACT tests for technical institutes. 
The need for technical-institute-type education.-- The present 
and even greater future needs for technical-institute-type education 
are generally due to the tremendous need for expansion of all types 
of junior college programs, and in particular those of a scientific 
and technological nature. 
It has been pointed out that the number of people of college age 
(18-21) in 1958 was estimated to be 9,064,000 and the predicted number 
for 1970 is 14,573,000.~ It is fairly well accepted that the four-
year colleges will not be able to grow fast enough to accomodate this 
increase. In view of this and other factors, it seems that the junior 
colleges will have to be greatly expanded if we are to approach the 
fulfillment of the demands to be made on popt high school education. 
Edmund J. Gleazer, Jr., Ececutive Director of the American Association 
of Junior Colleges, summarizes the need for growth of the junior col-
leges as follows: 
ijEdmund J. G1eazer, Jr., "Analysis of Junior College Growth," Junior 
College Journal (February, 1959), 29:354-355· 
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"No matter how fast we move, very likely our plans will be 
too small and too late in concrete expression. For example, a 
stmple projection of junior college enrollment (based on the 
ratio of present enrollment of freshman, sophomore, and special 
students to the number of people in the 18-21 age range) shows 
a possible 1970 enrollment of 923,000 students as a result only 
of the increased number of persons in the college-age group. 
We know, however, that due to socio~economic factors described 
above, it is very likely that a rapidly increasing percentage 
of potential college students will be enrolling in junior 
colleges. ''Y 
The fact that there is a real and pressing need for technical 
education programs, at the junior college level is stated very well 
by G. Ross Henninger: 
"The growing need for more and better technological manpower 
is progressively becoming more clearly defined and more widely 
and clearly understood. The findings of the President's Committee 
on Scie~tists and Engineers (1956-1958) did much to bring to pub-
lic realization the fact that the much-publicized (1955-1957) 
'shortage of scientists and engineers' was and is actually an 
i~balance in both the education and the utilization of a broad 
range of technological manpower. This range includes scientists 
and engineers, of course, but also was found to include the engi-· 
neering technician. Furthermore, the engineering technician was 
revealed to be the man actually in short supply, with resulting 
imbalance in the total technological manpower spectrum. Statis-
tics from the u~ S. Bureau of Labor Statistics and the U. S. 
Office of Education (1956) clearly reveal that not enough persons 
are being born to furnish through traditional educational chan-
nels the number of engineers and scientists that would be needed 
under existing traditional methods of designating and utilizing 
such manpower. This, too, reveals the scope of the pr~s;nt and 
potential need for competent engineering technicians.~~~ 
The need for better selection of students for technical institute 
education.-- Present selection procedures for technical institute 
1/Ibid.' p. 355· 
g/G. Ross Henninger, The Technical Institute in America, McGraw-Hill 
Book Company, Inc., New York, 1959, pp. 167-168. 
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students leave much to be desired in the opinion of some educators. 
Mr. Ralph Bedell, in his review of The Technical Institute in America, 
made the following very strong comments concerning the problem of 
dropouts: 
"I note in the report that about 50 per cent of students 
in technical institutes drop out before graduation. Such a 
large percentage of ~ropouts is appalling. It is doubtful if 
the educational community will continue to accept institutes 
that permit this situation to go on. Such human waste is not 
tolerated by industry or elsewhere in society. These large 
numbers of dropouts can only mean poor selection of students, 
instruction that is not appropriate to many students, and un-
told disappointment and anguish. "Y 
Mr. Harold Seashore, Vice President and Director, Test Division, 
The Psychological Corporation, had this to say regarding student se-
lection for technical institutes: "One of the common problems facing 
you in the junior colleges and technical institutes is that your two-
year courses are so short, so rigorously structured, and necessarily 
so specialized, tnat it is costly for you to make errors in admissions 
and placement. rr?) 
The need for research and information concerning predictors of 
success at technical institutes.-- In surveying the literature it 
~):Ralph Bedell, "The Technical Institute in America -- What Are Its 
proplications for Guidance and Counseling," Technical Education News 
(Special Issue, 196o), 20:6. A review of: G. Ross Henninger, The 
Technical In~titute in America, McGraw-Hill Book Company, Inc., 
New York, 1959. 
?}Harold Seashore, "Tests Serve Technical Institutes -- Aids to 
Administration and Counseling," Technical Education News (Special 
Issue, 1957), 17:10. 
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soon becomes apparent that there has been considerable research re-
ported on the selection and prediction of success of students for 
four-year institutions. However, there has been very little of this 
type of information reported for junior colleges, and even less for 
technical institutes. In addition much of the available information 
on this subject is of a qualitative rather than quantitative nature. 
Mr. Harold Seashore has pointed out the necessity for more research 
in the testing program for junior colleges in general and for techni-
cal institutes in particular in the following quotation: 
"Obviously much more J;'esearch is needed not only with general 
scholastic ability tests but also with other more specialized 
tests which may be of particular value in educational and voca-
tional planning. Junior colleges have unique educational roles 
to perform; they need, therefore, to validate tests against 
their own unique criteria. "Y 
Mr. Seashore also stated in another source: 
"This matter of choosing tests appropriate to the range of 
abilities reminds us of the paucity of data about the abilities 
and achievements of terminal students in junior colleges. Ad-
ministrators and counselors of two-year institutes face an im-
pQrtant need for research in this field. The bulk of our re-
search on predicting academic success and satisfaction at the 
college level is based on data derived from students and curricu-
lums in standard colleges. Most of the prediction studies for 
the first two years in four-year colleges are related to courses 
of study which are primarily basic, broad, and highly verbal. 
The technical institute, on the other hand, includes in its 
two-year program courses which aJ;'e more specific to an occupa-
tion and are heavily loaded with laboratory activities. Howe~er, 
YHarold Seashore, "Academic Abilities of Junior College Students," 
Junior College Journal (October, 1958), 29:80. 
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we cannot assume from analogy that tests which predict well in 
grade ~3 of a general college~~ill predict equally well in grade 
13 of a technical institute. "Y 
The Technical Institute Division of the American Society for 
Engineering Education has also strongly emphasized the need for in-
creased attention to testing programs. 
"It is apparent that serious and continuing study is needed 
to achieve more precise formulation of the objectives of indi-
vidual tests and over-all testing programs. Also in need of 
more attention are the validity and reliability of tests used; 
construction of national, regional, and institutional norms for 
technical institutes; consideration o~ 1the design of special tests for technical institutes; etc. "s 
The need for testing the validity of the ACT tests for technical 
institutes.-- As mentioned earlier, ACT tests are an outgrowth of the 
Iowa Test of Education Development, the United States Armed Forces 
Institute General Educational Development Tests, and the National 
·Merit Scholarship Qualifying Tests. There has been, of course, con-
siderable research reported concerning the reliability, validity, and 
value as predictors of success of these four "parent" batteries. How-
ever, as has been pointed out earlier, very little of this type of 
resea+ch has been reported ~or technical institutes. It is also sig-
nificant that the first direct testing of the validity of the ACT tests 
for any level was not completed and reported until the fall of 1961.~ 
y "Tests SeJ;"ve Technical Institutes ... , " op. cit., pp. 9-10. 
?}G. Ross Henninger, The Technical Institute in America., Mc-Graw-Hill 
Book Company, Inc., New York, 1959, p. 62. 
~E. F. Lindquist, Interpreting the 1961 ACT Research Reports, Science 
Research Associates, Inc., Chicago, Illinois, 1961. 
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3. Scope 
One of the functions of the admission program of any institution 
of higher learning is to select those individuals who are able to be-
come successful members of the institution. The word "successful" 
implies successful achievement in the ·prescribed course of study and 
in the development of the philosophy and ideals to which the institu-
tion ~s dedicated. While the latter area of achievement is of great 
importance, this study will be confined to the consideration of aca-
demic achievement. 
The ideal of selecting successful students by an admissions pro-
gram, however, fails to recognize that many factors affecting ability 
to be successful are developed after the student is admitted, and 
could not have been foreseen prior to admission. In view of this, 
common practice tends to hold the admission procedures responsible 
for admitting students who are able to be academically successful in 
their first year or first semester. 
Admissions studies conducted by four-year colleges often confine 
' 
the analysis to the first year, since students in these institutions 
are usually not asked to withdraw because of low scholarship until 
they have completed the two semesters. In a two-year institution, 
however, such as the one under consideration, immediate concern for 
the first semester's achievement equals or exceeds that for the total 
first year's performance, since academically poor students are often 
asked to leave at the end of the first semester. 
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Variables selected.-- There are, of course, many possible varia-
bles that could have been selected for inclusion in this study. How-
ever, since quantitative restrictions must be placed on a research 
project such as this, ~he variables selected to best fulfill the pur-
poses of the study are the following: 
American College Testing Program 
1. Part 1 English Usage 
2. Part 2 Mathematics Usage 
3. Part 3 
4. Part 4 
5. Composite 
Social Studies Reading 
Natural Sciences Reading 
High School Achievement 
1. English Grades 
2. Mathematics Grades 
3. Science Gr~des 
4. Composite of Grades 
5. Mathematic Subjects Beyond Those Required for 
Admission to Wentworth Institute 
6. Physics Course Completed or Other Science 
Accepted for Admission to Wentworth Institute 
Wentworth Institute First Semester Achievement 
1. English Composition Grade 
2. Mathematics Grade 
3. Physics Grade 
4. Grade Point Index 
Wentworth· Institute Second Semester Achievement 
1. Oral Communication Grade 
2. Mathematics Grade 
3. ~hysics Grade 
4. Grade Point Index 
Wentworth Institute First Year Achievement 
1. Cumulative Grade Point Index 
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Population.-- The study includes the entire Freshman class at 
Wentworth Institute, a total of 1222 students, for the period Sep~ember, 
196o.through June, 1961. These students were divided into two major 
groups according to the two levels of instruction: those taking an 
engineering technician program, and those taking an industrial techni-
cian program. In actuality, this research project is comprised of two 
separate, but similar, studies of these two distinctly different levels 
of instruction within the same institution. Each of these two levels 
was further d~vided into the engineering technician curricula (with 
the number of students enrolled in each): AET (130), CHE (105), 
EEE (238), EEP (81), MED (136), MEP (65), MET (30), and PET (21) for 
a tota~ of 806 engineering technicians; and into the industrial techni-
cian curricula (with the number of students enrolled in each): AM (102), 
BC (97), MD (174), and MP (43) for a total of 416 industrial technicians. 
While the above students have been categorized by curriculum, they 
may also be classified according to subpopulations determined by the 
available data. First, only those students were included whose ACT 
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scores, high school records, and first semester grades were available. 
Second, only tnose students whose data were also available for the 
second semester were included in the second subpopulation. 
CHAPrER II 
REVIEW OF RELATED RESEARCH 
In order to provide a perspective for the current methods of pre-
dieting academic success in college, a brief survey of the more perti-
nent studies and summar.y of studies is presented, 
1. The Prediction of Academic Success in College 
One of the first published summaries of the results of a number 
of college prediction studies was presented by A. H. MacPhail ~ in 
1924. His compi~at~on indicated correlations between examinations and 
.. 
college grades ranging from .25 to .62 with a median of .46. Several 
summaries of note were published in the early 1930's by the following 
authors: H. R. Douglass gj in 1931, L. B. Kinney~ in 1932, David 
Segel ~ in 1934, and Mazi~ E. Wagner ~ in 1934. A summary of the 
1JA. H. MacPhail, The Intelligence of College Students, Warwick and 
York, Inc., Baltimore, 1924. 
g/H. R. Doug~ass, The Relation of High School Preparation and Certain 
Other Factors to Academic Success at the University of Oregon, 
University of Oregon Press, Eugene, Oregon, 1931. 
~L. B. Kinney, A Summary of the Literature on the Use of Intelligence 
Tests in Colleges and Universities, University of Minnesota Committee 
on Educational Research, University of Minnesota Press, Minneapolis, 
1932. 
~David Sege~, Prediction of Success in College, United States Office 
of Ed~cation, Bulletin, 1934, Number 15, Washington, D.C., pp. 59-61. 
2/Mazie E. Wagner, Prediction of College Performance, The University 
of Buffalo, Buffalo, 1934, p. 59. 
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results of these presentations plus the contribution of G. W. 
Durflinger !/ in 1942 are presented in Tables 1 and 2. In both of 
these tables: column (1) lists the author of each summary; column 
(2), the date each summary was published; column (3), the number of 
studies included in each summary; and column (4), the median or mean 
of the studies included. Although Durflinger's study covered (1) 
general aptitude tests, (2) general achievement or content tests, 
(3) personality or trait tests, (4) high school grade averages, 
(5) combinations of variables, and (6) the sex differential, only 
items (1), (2), (4), and (5) were considered pertinent to this dis-
cuss ion. 
Table 1. Summary of the Results of a Number of Studies of 
Correlations qetween Intelligence and College 
Scholarship ~ 
Author Date Number Median or Mean of Studies 
(1) (2) (3) ( 4) 
H.R. Douglass 1931 160 : . 45 med. 
I .44 mean H.B, Kinney 1932 442 l .445 mean 
David Segel 1934 100 I . 44 med. 
Mazie E. Wagner 1934 39 . 4o to .50 med 
G.W. Durflinger 1942 47 .52 med. 
~Adapted from Durflinger 
'gG. w. Dur:flinger, "Prediction of College Success -- A Summary of 
Recent Findings," American Association of Collegiate Registrars 
(October, 1943), 19:68-78. 
Table 2. Summary of the Results of a Number of Studies of 
Correlations between qontent Examinations and 
College Scholarship ~ 
Author Date I Number Median or Mean of Studies 
I 
(1) (2) (3) ( 4) 
H.R. Douglass 1931 67 
·55 med. 
.54 mean 
Dav;i.d Segel 1934 13 .545 med. 
Mazie E. Wagner 1934 88 .56 med. 
G.W. Durflinger 1942 20 . 475 med. 
~Adapted from Durflin~er 
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It can readily be seen from these tables that the medians of the 
studies up to 1934 did not deviate significantly from .45. For the 
47 studies between 1934 and 1942 Mr. Durflinger found a median corre-
lation of .52 between intelligence tests and college success. In the 
area of general achievement or content examinations, summaries of 
studies prior to 1934 did not vary significantly from .55. However, 
Durflinger found the summaries of correlations between 1934 and 1942 
to be . 475· 
When high school grades were considered, they proved to be as 
good as any predictive instrument - some claiming that they were per-
haps the best. The correlations between high school scholarship and 
college success seemed to vary between 0.50 and 0.6o with a median of 
about 0.55. This, while not markedly different from the correlations 
between intelligence and achievement tests and college success was 
somewhat higher. 
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The last predictive measure to be considered in these early 
studies was that of combinations of variables. All of the individual 
studies, as well as the summaries (both previous to 1934 and from 
1934 to 1942), gave the same general conclusions concerning the use 
of composite measures. These results showed that the median of the 
multiple coefficient of correlation was between .60 and .70 and that 
rarely were the coefficients higher than .80, regardless of the varia-
bles used. 
In 1949 Wilmer T. Donahue, et al.,!/ edited an excellent book of 
contributions from the Institute for Human Adjustment, Bureau of 
Psychologic~l Services, University of Michigan, entitled The Measure-
ment of Student Adjustment and Achievement. In the chapter on "Signifi-
cant Research on the Prediction of Academic Success," by Robert M. W. 
Travers,g/ an outstanding and complete presentation and analysis was 
given of the whole area of the prediction of success in college. Most 
of his findings showed little difference from those presented above 
by earlier authors. His conclusions may be illustrated by the follow-
ing quotation: 
"Subject-matter tests and tests of scholastic aptitude have 
some value in predicting success in college but they are less 
valid than the high-school record for this purpose. It is 
1}Wilma T. Donahue, C.H. Coombs, and R.M.W. Travers, (Editors), The 
Measurement of Student Adjustment and Achievement, University of---
Michigan Press, Ann Arbor, 1949. 
g/Ibid., pp. 147-190. 
20 
probable that the most satisfactory method of predicting general 
academic success in college is to combine a measure of ~hfgh­
school success with a measure of scholastic aptitude. "11 
However, Travers did introduce a rationale for the range and upper 
limits of correlations between high school grades and college success 
that was somewhat different from that usually expressed. The most com-
mon reason given, other than the limits of the predictive instruments 
used, was the unreliability of the criterion variable, namely, the in-
herent variability in the grades and GPA's at the college level. Per-
haps Travers' analysis may best be presented in his own words: 
"In general, correlations between high-school grades and 
first-year college grades are between 0.5 and 0.7 depending 
upon such circumstances as the extent to which it is possible 
for the college concerned to select its students. Where a 
collegiate group of students has been highly selected, the 
resulting restriction in range of ability reduces the ~orre­
lation between high-school grades and college grades. rrg; 
"The most commonly used tests of scholastic aptitude may 
be expected to correlate 0.7 with average grades in colleges 
that do little to select their students and 0.5 in the case 
of colleges 2~d universities that have high standards of 
admission. rr'J.; 
In 1953, J. P. Cosand ~ presented a review of the literature 
pertaining.to coliege admission criteria. Again, much of his work 
1/Ibid. J p. 176. 
g/Ibid.' p. 155· 
2/Ibid., pp. 156-157· 
!:./J. P. Cosand, "Admission Criteria (Review of the Literature)," 
College and Un.iversity (April, 1953), 28:338-364. 
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confirmed the earlier findings regarding the relationships between 
various predictive variables and academic success in college. He 
found that academic achievement in high school was still considered 
to be one of th~ best, if not the best, predictors of college success. 
The correlations reported have consistently been between .50 and .65 
which "tend to bear out the fact that the average grade is the best 
single criterion f0r predicting success."~ 
It was further determined in this review that rank in high school 
graduating class was the next most popular method for predicting col-
legiate success. The correlations for this method vary between .50 
and .6o.. Many investigators consider this to be the best single 
method of prediction. 
Considerable data were also presented concerning the results of 
multiple correlations studies. The coefficients seem to vary generally 
between .6o and .80 which again points out the advantage of several 
predictors over any single predictor. 
The American Association of Collegiate Registrars and Admissions 
Officers in 1955 published a report of their Committee on Secondary 
School-College Co-operation.g/ This report was an excellent presenta-
tion of the problems and status of the relationships between high 
.t/Ibid.' p. 341. 
g/The American Association of Collegiate Registrars and Admissions 
Officers, Committee on High School-College Relations, Secondary School-
College Cooperation, An Obligation to Youth, Edwards Brothers, Inc., 
Ann Arbor, Michiga~, :April, 1955. 
schools and college admissions offices. In discussing some of the 
more pertinent problems a very concise summary of Cosand's work was 
presented: 
"Joseph P. Cosand, in 1953, reviewed twenty-one research 
studies in which college success had been correlated with 
average grade (17 studies) and rank in class (4 studies). 
He reported a positive correlation ranging from 0.41 to 0.68 
between average grade and college success. The correlation 
with rank in class ranged from .36 to .62. This seems to in-
dicate that the average grade in high school is a predictor 
of college success that is fully as reliable as rank in class. 
In fact it may be a little more reliable than rank. 11 
"Cosand also reviewed twenty-six studies in which multiple 
correlations had been established between college success and 
combinations of two or three differing measure. In nearly 
every case the multiple correlations were higher than correla-
tions obtained between college success a~d single measures. 
The range extended from 0. 48 to 0. 83. " ~/ 
Mr. Benne Fricke gj authored the most recent available summary 
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of studies concerning the prediction of academic success in college. 
Again little new material in the areas under consideration was pre-
sented beyond the reaffirmation of the results of previous studies. 
He did present in tabular form (see Table 3) the results of Cosand's 
review which were perhaps a little more revealing than some of the 
other presentations. 
The first section of this chapter is very well summarized by the 
observations of Fricke: 
.f/Ibid.' p. 19. 
g/Benno, G. Fricke, "Prediction, Selection, Mortality, and Quality 
Control," College and University (1956), 32:34-52. 
"For over fifty years college achievem~nt has been pre-
dicted from high school achievement and the correlation co-
efficients have consistently averaged about .55. For over 
35 years, college achievement has been predicted from 
standardized tests of academic ability and the coefficients 
have consistently averaged about .45. When college achieve-
ment is predicted from a combination of high school achieve-
ment and ability test scores the multiple co~7elation coeffi-
cients have consistently averaged about .64.!1 
Nothing was found in the literature subsequent to 1956 that would 
seriously contradict the foregoing information. 
Table 3. Summary of the Results of a Number of Studies 
of the Correlations b~tween Predictors and 
College Achievement ~ 
Correlation with 
Number College GPA 
Predictor of r's (median r) 
(1) (2) (3) 
H.S. %ile rank 5 .58 
Avg. H.S. Grade 18 .54 
Gen. Ach. Tests 7 .54 
Mental Ability Tests 11 0 45 
ACE Total 16 .43 
SAT Verbal 10 .43 
SAT Math 10 .34 
~Adapted from Benne G. Fricke. 
2. Research Related to Type of Institution 
The previous discussion has been devoted to an overview of the 
prediction of academic success in college without regard to type of 
Yibid., p. 34. 
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institution or program. Since this study is concerned with academic 
success at a technical institute, which is a two-year engineering 
related institution, it seemed appropriate to review the literature 
that directly pertained to the types of institutions represented: 
engineering colleges, junior colleges, and technical institu~es. 
Engineering college prediction studies.-- There have been a con-
siderable number of studies concerning the prediction of academic sue-
cess in engineering schools over the past sixty years. In 1949 the 
Committee on Student Personnel Work of the American Council on Educa-
tion ±/ published an excellent review of research pertaining to the 
prediction of success in professional schools. One section of this 
book was devoted to engineering institutions. 
The results reported were not greatly different from those ob-
tained in the more general studies previously presented. It was found, 
for example, that previous scholastic achievement was consistently re-
ported as one of the best single measures for predicting success in 
engineering programs. Scholastic aptitude tests also proved to be a 
reliable basis for predicting first-year engineering college success. 
The median coefficient of correlation between total scores on aptitude 
tests and first-year scholarship in engineering programs was reported 
as .42. 
1/American Council on Education, Predicting Success in Professional 
Schools, (Dewey B. Stuit, Chairman of the Committee on Student 
Personnel Work), 1949, Washington, D.C., Chapters 1 and 2, pp. 1-43. 
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Prior achievement in mathematics seems to ac~uire a much greater 
degree of importance in the prediction o~ academic success in engi-
neering programs than in other types of collegiate endeavors. 
'Demonstrated proficiency in mathematics (especially as 
revealed by high scores on mathematics achievement tests) 
seems to be the best single indications of the likelihood 
that an ~~dividual will complete engineering training success-
fully." Y 
This would seem to substantiate the opinions that mathematical ability 
is necessary for success in engineering programs. 
The results when multiple correlation coefficients were obtained 
were about the same as those generally obtained for all types of 
college prog~ams. It should be pointed out, however, that studies 
using the cummulative grade-point average for all four years of college 
reported somewhat lower multiple correlations (.43 to .61) than those 
studies using first-semester or first-year grade point averages as the 
criterion of success. 
In 1957, E. S. Kalin g/ made a survey of the available informa~ 
tion concerning the effectiveness of various measures that were used 
to predict success in engineering colleges. Here again nothing excep-
tional was found to indicate that any great differences existed between 
the effectiveness of the predictors for engineering colleges and any 
other type of four year institutions. 
!/Ibid.' p. 40. 
g/E. S. Kalin, "Selection of Entering Students by Colleges of Engineer-
ing," Journal of Engineering Education (March, 1957), 47:553-557. 
Junior college prediction studies.-- As we progress from the 
general to the specific, that is, from all types of four-year colleges, 
to a specialized type of four-year school--engineering, and now to 
two-year institutions of higher education, less and less published 
material is available. This was certainly found to be true when ef-
forts were made to secure information relative to the prediction of 
academic success in junior colleges. 
Most of the information that was available indicated that similar 
results were obtained with junior colleges as were found with four-
year institutions. The findings of two comparatively recent studies 
are presented as examples of the results being obtained in such stud-
ies. 
In 1958, Harold Seashore !/ reported the results of a study of 
the academic abilities of junior college students. The instrument 
used was the College Qualifications Tests (CQT) which yielded the cor-
relations indicated in Table 4 for the seven junior colleges included 
in that study. 
Apparently the validity coefficients varied considerably from 
school to school and between men and women. However, Seashore con-
eludes that, "On the whole, these r's are promising and of the same 
order as those found for the CQT in senior colleges. rrg/ 
YHarold Seashore, "Academic Abilities of Junior College Students," 
Junior College Journal (October, 1958), 29:74-80. 
g/Ibid.' p. 79· 
Table 4. 
School and Curriculum 
(1) 
-
A. Terminal-Transfer 
B. Primarily-Transfer 
c. Terminal-Transfer 
D. Primarily-Transfer 
E. Terminal-Transfer 
F. Terminal Only 
G. Transfer Only 
Correlations between CQT-Total Scores 
and First Semester Grade Averages ~ 
Men Women 
N r Mean SD N r Mean 
(2) (3) ( 4) (5) ( 6) ,. (7) (8) 
78 .67 113 27 49 .67 101 
108 .47 106 25 116 .58 100 
276 .52 101 31 256 ! .53 93 
167 .50 104 28 84 .60 96 
290 .33 101 29 225 .49 89 
239 .33 "114 23 65 .47 104 
146 .26 115 31 65 .52 100 
~Adapted from Seashore. 
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SD 
(9) 
30 
28 
26 
24 
26 
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The second study presented is by Gustafson !/ and was reported in 
1961. His study was concerned with "the relationship between the School 
and College Ability Test, form lA (SCAT) and first-semester grades 
earned by freshman students at Sheridan College. rrE/ The results of 
his determinations are presented in Table 5. Here again the H.S.G.P.A. 's 
generally proved to be the best single predictor of collegiate success 
with co~relation coefficients varying from .4o to .71. 
YMonty C. Gustafson, "Relationships between Scholastic Aptitude Scores 
and Achievement of Junior College Freshmen," Junior College Journal 
(November, 1961), 32:147-150. 
g/Ibid.' p. 147. 
Table 5. Correlations between Prediction Variables ~nd 
Sheridan College Freshman Grade Averages ~ 
Prediction Variables 
SCAT SCAT SCAT 
T Q v H.S.G.P.A. 's 
(1) (2) (3) ( 4) (5) 
Total GPA 0 65 .35 .52 .71 
Female Total GPA .58 .44 .57 .67 
Male Total GPA 
·77 .49 .46 .67 
Total Eng. GPA .48 .31 0 49 .61 
Female Eng. GPA .65 .48 .69 .69 
Male Eng. GPA .45 .56 .34 .49 
Male Math GPA .36 .4o .24 .4o 
~Adapted from Gustafson . 
. The sc~olastic aptitude test also showed some marked relation-
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ships with the criterion variables (.24 to .77). ~t·was also found, 
as in so many other studies, that a much better predictive index could 
be achieved by combining SCAT Total Scores and H.S.G.P.A. 's by the use 
of multiple regression techniques. The resulting coefficient of mul-
tiple correlation was 0.80. 
Technical institute prediction studies.-- Although there were 
relatively few studies availabie for'junior colleges in general, 
there were even fewer for technical-institute-type programs. This 
paucity of data regarding the abilities and achievements of technical 
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institute students was pointed out in Chapter I with re~erences to 
Seashore !f,g/ and Henninger.~ Howev~r, the results o~ the ~ew 
studies that. were available are herein reported. 
Broome Technical Community College undertook a study to deter-
mine the relationship between the ACE Test and ~irst-year achievement 
in their technical terminal programs ~or the class entering in 
September, 1947.~ The results o~ this study are indicated in Table 
6. In general their results were lower than the coe~~icients o~ cor-
relation usually ~ound in the previously discussed studies. 
Table 6. Correlations between ACE Scores and End 
o~ the Year Achievement in Technical Termi-
nal Programs at Broome Technical Community 
College 
Curriculum 
(1) 
Chemical Technology 
Electrical Technology 
Mechanical Technology 
Medical O~~ice Assistant 
Technical O~~ice Assistant 
r 
(2) 
.33 
.4o 
.39 
.20 
.62 
!(Harold Seashore, "Academic Abilities o:f Junior College Students," 
Junior College Journal (October, 1958), 29:80. 
g/Harold Seashore, "Tests Serve Technical Institutes.,.-Aids to Admin-
istration and Counseling," Technical Education News (Special Issue, 
1957), 17:9-10. 
~G. Ross Henninger, The Technical Institute in America, McGraw-Hill 
Book Company, Inc., New York, 1959, p. 62. 
~A. Pemberton Johnson, "Committee Reports: Student Selection and 
Guidance," Technical Education News (Special Issue, 1957), 17:16. 
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In the same report by A. Pemberton Johnson,!/ the results of a 
study by the Milwaukee School of Engine~ring to determine the rela-
tionship between test scores and performance yielded the following 
coefficients of correlation: Otis Gamma Mental Ability Test--.328, 
Mathematics Placement Test--.363, and the Pre-Engineering Ability 
Test--.466. Again these results seem to be somewhat lower than was 
generally found for four-year institutions. 
The Rochester Institute of Technology has been the scene of sev-
eral studies involving the ACE Psychological Test and subsequent 
achievement.gj It was found that the ACE Test correlated highest with 
mathematics and physics courses and lowest with courses in engineering 
drawing and shop. Correlations of the order of .49 were reported be-
tween first-year grades in physics and the ACE Test scores. 
Mr. Frank Juszli ~ reported some rather interesting results of 
his study at the .State Technical Institute in Connecticut. He was 
primarily interested in determining the relationships between the 
Yibid., p. 16. 
2/L~o F. Smith, "Testing and Guidance Programs for Technical Institute 
Students: At Rochester Institute of Technology," Technical Education 
News (Special Issue, 1957), 17:11-12. 
~Frank L. Juszli, A Study of the Use of the Engineering and Physical 
Science Aptitude Test as a Screening Device for Applicants at the 
State Techni~al Institute (May 17, 1956). A mimeographed summary of 
the results of the study, Hartford, Connecticut. 
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Engineering and Physica~ Sciences Aptitude Test (EPSAT) and achieve-
ment in the technical programs at the State Technical Institute. 
Fairly high validity coefficients were found between EPSAT and first-
semester success, the highest being .74. 
It is important to point out that the highest correlations were 
obtained on Parts I, II, and IV of the EPSAT, which were all of a 
mathematical nature. These results tend to substanti~te the prevail-
i~g opinions that engineering technology programs require high apti-
tudes in mathematics. This is in keeping with the results found by 
the Committee on Student Personnel Work of the American Council on 
Education.~ This group pointed out that proficiency in mathematics 
was one of the best single predictors of academic success in an engi-
neering program. 
3. The Selection and Description of the Variables Used · 
In view of the preceding discussion, it is immediately apparent 
that the types of variables selected for this study were the ones that 
have shown the greatest degrees of relationship so many many times in 
the past. It has been pointed out above that scholastic achievement 
in high school and aptitude and/or intelligence tests have repeatedly 
been found to be the best predictors of academic success in college. 
It was also found that the·measure most often used as a criterion varia-
ble in prediction studies was first-semester or first-year GPA. 
f/American Council on Education, Predicting Success in Professional 
Schools, (Dewey B. Stuit, Chairman of the Committee on Student Person-
nel work) (1949), Washington, D.C., p. 4o. 
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ACT tests.--·The first group of predictor variables consisted 
of the four part and t~e composite scores of the American College 
Testing Program (ACT) tests. At the time of the selection of these 
tests for inclusion in this study there had been no direct studies 
of their validity, since the first students tested under the program 
were not.to complete their first year of college work until June, 1961. 
Form 1-A was administered on a nationwide basis in November, 1959 
by the American College Testing Program and was, therefore, no longer 
"secure" at the time of our test administration. However, since only 
a very few students in the New England area participated in this first 
testing program, it was assumed that the lack of security of this 
form would have no significant effect upon the results of this study. 
The only other form of the tests available was Form 1-B which was ad-
ministered on a nationwide basis in February, 1969. Since November 
was to be maintained as the reference month, any Form 1-B scores would 
have had to be adjusted.to correspond to the November test scores so 
that any systematic advantage gained by a student would be eliminated. 
Apparently the use of this correction process is questionable. 
"It is not claimed that these adjustments are of any great 
importance, nor is the lack of such adjustments in other 
college entrance testing programs regarded as serious. On 
highly gen~ralized skills that have been continuously developed 
over a very long period of time, the gain made by a student 
over a period of 3 or 5 months has little effect on his rela-
tive standing (percentile rank) in the score distributions. 
Moreover, the adjustments are designed to eliminate systematic 
differences only, and .do not provide for differing rates of 
growth for different students. However, the adjustments are 
made in the ACT program on the grounds that such adjustments 
are at least better than doing nothing at all about the 
problem, and to provide more comparable data for college ad-
missions and research use." Y 
In view of the above there seemed to be little advantage to using 
Form 1-B. 
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The reliability of these tests has been studied and reported by 
E. F. Lindquist et al., as follows: 
"The reliability of ACT Form 1-A was studied for a sample 
of 1031 high school seniors who participated in the November 7, 
1959 testing. The 1031 cases were selected randomly from the 
total group tested. 
The reliability of each subscore and the composite score 
was determined by means of th~ Spearman-Brown odds-evens 
technique. The means and standard deviations of the standard 
score distributions, and the reliability estimates, were as 
follows: 
0-E 
Mean SD rc 
1 -- English 19.38 4.67 .84 
2 -- Mathematics 20.55 6.62 .85 
3 Social Studies 21.07 5.46 .86 
4 Natural Sciences 21.39 5.77 .84 
Composite 20.71 4.70 .94 
Standard errors of measurement for this sample were as follows: 
SD s~ 
1 -- English 4.67 1.9 
2 -- Mathematics 6.62 2.6 
3 Social Studies 5.46 2.0 
4 Natural Sciences 5.77 2.3 
Composite 4.70 1.1 
1}E. F. Lindquist, The American College Testing Program Technical Re-
port, Science Research Associates, Inc., Chicago, Illinois, 1960, p. 15. 
These data were further analyzed to provide estimates of 
reliability for a nationwide unselected high school senior 
popu~ation. These reliability estimates were computed from 
the known ratios of the variabilities of the twelfth-grade 
ITED standardization population to those of the college-
bound population, using the standard 'correction for range 
of talent' formula: 
SD SD r 
ACT Nat. Nat. 
1 -- English 4.67 5.29 .88 
2 -- Mathematics 6.62 7.02 .87 
3 Social Studies 5.46 6.19 .89 
4 -- Natural Sciences 5.77 6.54 .88 
(This study does not include a reliability estimate for the 
composite score since the ACT composite is a simple average 
of the standard scores on the four sub-tests while the ITED 
composite is a scaled value derived from the sum of the 
standard scores on eight subtests.)" ~ 
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As mentioned above there had been no direct studies of the vali-
dity of the ACT tests up to the time that this study was undertaken. 
However, there had been many studies of the validity of the qualify-
ing tests used in the National Merit Scholarship Program (NMSQT). It 
is claimed that these studies were entirely relevant since the ACT 
and NMSQT were constructed from common item pools and presented in 
similar format.g/ However, there were two major differences between 
these two test batteries that should be mentioned. The first of these 
was that the NMSQT included a general vocabulary test that was not a 
part of the ACT. The second was the differing lengths of time (NMSQT--
22 months; ACT--12 months) between the date of testing and the date of 
1}E. F. Lindquist, The American College Testing Program Technical Re~ 
port, Science Research Associates, Inc., Chicago, Illinois, 1960, p. 16. 
g/Ibid., p. 17. 
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availability of first-semester grades. It has been suggested that the 
effects of these differences would tend to give higher validity coeffi-
cients for the ACT than for the NMSQT tests.±/ 
In most of the studies reported, the composite score was the best 
predictor of the first-semester grade point average, with the validity 
coefficients ranging from .35 to .59.· Some of the subtest scores when 
correlated with va+ious subject .grades gave coefficients as high as .61. 
During the time since this study was undertaken a limited number 
of sources of information as to the validity of the tests has become 
available. The most extensive and comprehensive work has been done by 
the ACT Research Service which published the results of the first-year 
testing program in the late summer of 1961. A summary of the results 
of this study is presented in Table 7. Upon inspection of this table 
it becomes obvious that the results do not vary widely from those ob-
·tained when other similar type tests and h~gh school marks were used 
as the antecedent variables. In general the multiple correlation co-
efficients were greatest when over-all college GPA was the criterion 
variable: .531 with the weighted ACT scores, .6o6 with the weighted 
high school marks, and .679 with the weighted ACT scores plus high school 
marks. 
!/Ibid., p. 15. 
Table 7· Summary of Coefficients of Correlation between Various 
Antecedent and Criterion Variables Repor~ed by ACT 
Research Service in the Summer of 1961 ~ 
Number of Number of 
Antecedent Variables Criterion Variables Colleges Students 
(1) (2) (3) ( 4) 
ACT Eng. College GPA Eng. 135 49,968 
ACT Math. College GPA Math. 106· 24,503 
ACT Soc. Stud. College GPA Soc. Stud. 127 36,877 
ACT.Nat. Sci. College GPA Nat. Sci. 121 36,781 
ACT Comp. College GPA Eng. 135 49,968 
ACT Comp. College GPA Math. 106 24,503 
ACT Comp. College GPA Soc. Stud. 127 36,877 
ACT Comp. College GPA Nat. Sci. 121 36,781 
ACT Comp. College GPA Comp. 136 54,306 
ACT Comp. Weighted College GPA Eng. 135 49,968 
ACT Comp. Weighted College GPA Math. 106 24,503 
ACT Comp. Weighted ' College GPA Soc. Stud. 127 36,877 
ACT Comp. Weighted College GPA Nat. Sci. I 121 36,781 I 
ACT Comp. Weighted College GPA Comp. I 136 54,306 
H.S. Marks Weighted College GPA Eng. ·I 93 19,190 
H.S. Marks Weighted College GPA Math. I 65 9,713 I 
H.S. Marks Weighted College GPA Soc. Stud. 
I 
83 14,221 
H.S. Marks Weighted College GPA Nat. Sci. 78 14,359 
H.S. Marks Weighted College GPA Comp. I 95 20,344 
ACT Scores + H.S. Marks ' College GPA Eng. 66 16,563 
ACT Scores + H.S. Marks College GPA Math. 56 8,391 
ACT Scores + H.S. Marks College GPA Soc. Stud. 66 13,086 
ACT Scores + H.S. Marks 1 College GPA Nat. Sci. 62 12,279 
ACT Scores + H.S. Marks College GPA Comp. 66 17,961 
~From: ACT Research Service. 
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Median 
r or R 
(5) 
.496 
.36 
.484 
.35 
.464 
.36 
.492 
.451 
.480 
.546 
.443 
.534 
.489 
.531 
.540 
.502 
.538 
.528 
.6o6 
.632 
.545 
.626 
.587 
.679 
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The first published article resulting from a study of the ACT 
tests at a particular institution other than those carried on by the 
test publishers, appeared in the December, 1961, issue of the Educa-
tiona~ Research Bulletin.!/ All members of the freshman class enter-
ing Ohio State University in September, 196o, were required to take 
the ACT tests. Subsequently the autumn quarter point-hour-ratios 
(PHR) were determined for the students and coefficients of correla-
tion calculated. The resulting correlations with autumn quarter PHR 
were: ACT English--.47, ACT Mathematics--.47, ACT Social Studies--.50, 
ACT Natural Sciences--.47, and ACT Total--.56. ACT mathematics scores 
were also compared with grades 'in mathematics courses yielding corre-
lation coefficients between .24 and .39. ACT English scores were also 
compared with grades in English courses resulting in coefficients be-
tween .27 and .42, and when compared with a composite of all English 
courses, .49. These results were in general a little higher than 
those reported by the test publishers.g/ 
High school grades.-- In an overwhelmingly large number of pre-
vious prediction studies, high school scholarship has been found to 
be one of the best single predictors of college success. It has also 
yF. R. Peters and E. L. Flog, 11Effectiveness of the ACT for Selection 
and Placement at the Ohio State University, 11 Education Research 
Bulletin (December, 1961), 40:232-241. 
g/E. F. Lindquist, Interpreting the 1961 ACT Research Reports, Science 
Research Associates, Inc., Chicago, Illinois, 1961. 
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been consistently favored as the first variable to be included in 
multiple regression determinations, In view of the above, it seemed 
most desirable to include some measure of high school achievement in 
this study. 
The particular combinations of high school academic subjects se-
lected were based on those subjects required for admission to each of 
the two levels of instruction at Wentworth Institute, The obvious 
rationale being that it was necessary to have satisfactorily completed 
these subjects in order to have a reasonable chance to be successful 
in the program undertaken, 
The two most often mentioned measures of high school achievement 
were the over-all average and the percentile rank in class, There 
were two major reasons that neither of these measures were used, 
-Firstly, the ext~eme difficulty of obtaining either of these measures 
from the high schools of all 1222 of the students involved in the 
study; and secondly, it was pointed out by Cosand ~ that there was 
little evidence of any correlation between non-academic high school 
work such as physical education, health education, crafts, certain 
family life courses, etc,, and successful college work, This would 
imply that such grades might well be excluded from a high school 
average that was to be used to predict college success, 
1)J. P. Cosand, 11Admission Criteria (Review of the Literature), 11 
College and University (April, 1953), 28:338-364, 
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Wentworth Institute grades and GPI's.-- By far the most common 
measures of academ~c success in colleges used as criterion variables 
have been first-semester grades and GPI's. In this study the common 
subje~ts taken by all students, English, mathematics, and physics, 
were used as well as the first-semester GPI which included all sub-
jects taken, 
Second-semester grades in the three individual subjects were 
also used as criterion variables since they were substantially dif-
ferent in content than the corresponding first-semester subj~cts. 
And fin~lly the over-all first-year index was included to complete 
the study even though it is realized that subsequent collegiate 
achievement can best be predicted by first-semester achievement. 
This has been borne out by the findings of a great number of investi~ 
gators. 
In order to fulfill the purposes of the study it was further 
necessary to distinguish betw~en those students who had had at least 
one mathematics course in high school beyond those required for ad-
mission to Wentworth Institute and those who met only the minimum re-
quirement. A similar type of dichotomy was also established for those 
students who had had an appropriate physics course in high school and 
those who submitted a substitute science. 
CHAPTER III 
RESEARCH PROCEDURE 
1. An Over-all View of the Problem 
This study is actually a complex of several studies combined and 
correlated into this one presentation. 
First, either of the two levels of programs at Wentworth Institute, 
the engineering technician or the industrial technician level, could 
have been considered as complete and separate studies embodying all of 
the research procedures outiined below. 
Second, any one or all of the eight curricula at the engineering 
technician level, or the four at the industrial technician level, 
could have been considered separately and the study completed with 
the exception of the procedures used to determine if there were signifi-
cant differences among the various curricula at each level. 
Furthermore, the population used can be considered as being com-
posed of two major subpopulations on the basis of available data. The 
first subpopulation includes those students with available data for 
the ACT tests, the high school grades, and the Wentworth Institute 
first semester grades and GPI. The second subpopulation is composed 
of those students with data available for Wentworth Institute second 
semester grades and GPI, and first year GPI in addition to those availa-
ble for the first group. 
-40-
2. Quantification of Variables and Collection of Data 
ACT tests.-- The American College Testing Program (Form 1-A) 
was administered to the entering studehts of Wentworth Institute 
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during orientation week in September, 196o. The basic test battery 
of the program consisted of an 80-item, 50-minute English usage 
~est; a 40-item, 50-minute mathematics usage test; a 52-item, 40-
minute social studies reading test; and a 52-item, 40-minute natural 
sciences reading test. 
The standard scores were obtained and recorded for each of the 
four-parts and the sums of the parts. The composite score for this 
battery is described in the ACT literature as " •..• the mean (average) 
of the four educational development scores."~ However, for purposes 
of the computations to follow, it seemed desirable to use the compos-
ite as the sum of the four scores rather than as the mean. When 
appropriate, the necessary division to reduce this "sum" composite to 
a 'mean" composite could be performed subsequent to the mathematical 
manipulations of the data. 
High school achievement.-- The second group of variables con-
sisted of measures of high school achievements. These were obtained 
from transcripts of high school records submitted when the student 
applied for admission to Wentworth Institute. The high school meas-
ures considered to be most promising as success predictors were 
f/Science Research Associates, Inc., American College Testing Program, 
Using the ACT Scores on Your Campus, Chicago, Illinois, 1961, p. 3. 
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English achievement, mathematics achievement, physics achievement, 
and a composite of these subject areas. Each of these measures of 
high school achievement were represented by a number on a 9-point 
scale from 0 to 8. The grades submitted as letter grades or as 
percentages were reduced to the 0 to 8 scale, using A = 8, A- and 
B+ = 7, B = 6, B- and C+ = 5, C = 4, C- and D+ = 3, D = 2, D- = 1, 
and F = 0; and corresponding equivalents of these for grades sub-
mitted as percentages. These measures of achievement were determined 
as follows: 
a. English achievement -- The average of the grades for four 
years of English. 
b. Mathematics achievement -- For the engineering technician 
level, the average of grades received in Algebra 1, Algebra 
2, and Plane Geometry. For the industrial technician level, 
the average of grades received in two years of mathematics, 
preferably Algebra 1 and Plane Geometry. 
c. Physics achievement -- The grades received in high school 
physics, or for those few who did not take physics, the 
grade in the science course that was accepted in lieu of 
physics for admission purposes. 
d. Composite of high school achievement This was an average 
made up of the grades received in those courses required for 
admission to Wentworth Institute.!/ For the engineering 
1/Wentworth Institute, Bulletin of Day Courses, 550 Huntington Avenue, 
Boston 15, Massachusetts, 1960-1961, pp. 23-25. 
technician level, the composite consisted of four units 
of English, three units of mathematics, and one unit of 
physics. For the industrial technician level, the compos-
ite consisted of four units of English, two units of mathe-
matics, and one unit of science. 
In addition to converting and recording the grades earned in 
various high school subjects, it was also noted whether or not a 
student had successfully completed certain specific courses in high 
school. For those students who had completed only the mathematics 
courses required for admission,!/ a zero was recorded while for those 
who had taken mathematics courses beyond those required, a one was . 
recorded. A similar pattern was followed in distinguishing between 
those students who had had physic~ in high school and those who were 
admitted on the basis of a substitute science.g/ Those not having 
had an appropriate physics course were recorded with a zero, while 
those with the necessary physics were recorded with a one. 
Wentworth Institute grades and GPI's.-- The grades and GPI's for ' 
this group of variables were obtained from the students' records in 
the registrar's office. The variables selected for inclusion in this 
group were as follows: first semester grades in English Composition, 
Mathematics, and Physics, plus first semester GPI; second semester 
1/Wentworth Institute, Bulletin of Day Courses, 550 Huntington Avenue, 
Boston, Massachusetts, 1960-1961, pp. 23-25. 
g/ Ibid., pp. 23-25. 
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grades in Oral Communication, Mathematics, and Physics, plus second 
semester GPI; and the first year GPI. 
The grading at Wentworth Institute !/ is on a modified five-point 
scale using grades of A, B+, B, C+, c, P, and F. For index calcula-
tion purposes, the numerical weights that have been assigned to these 
are A = 4, B+ = 3 . 5, B = 3, C+ = 2. 5 , C = 2, P = 1, and F = 0. How-
ever, for purposes of calculation in this study, these letter grades 
were transformed to a similar 9-point scale as that used for record-
ing high school grades; that is, A = 8, B+ = 7, B = 6, C+ = 5, C = 4, 
P = 2, and F = 0. 
The GPI or scholastic index was determined in the following man- · 
ner: "The semester hours credit earned in each subject is multiplied 
by the weight of the grade received. The sum of these products di-
vided by the total semester hours taken by the student during a semes-
ter is the scholastic index."~/ The first and second semester GPI's 
were calculated as described above. The first year GPI's, of course, 
was determined by dividing the total sum of products (first plus second 
semester) by the total number of semester hours taken during the first 
year. 
Population summary.-- A complete summary of the populations in-
cluded in this study is presented in Table 8. The students listed in 
column (3), headed "Number f'or which Complete Data Not j\.vailable 11 
Yibid., pp. 38, 48. 
g/Ibid. J p. 48. 
Total En-
Curricu- rolled 
lum Sept. '60 
(l) (2) i 
AET 130 
CHE 105 
EEE 238 
EEP 81 
MED 136 
MEP 65 
MET 30 
PET 21 
Total ET 806 
AM 102 
BC 97 
MD 174 
MP 43 
Total IT 416 
Total 
ET + IT 1222 
Table 8. Population SU111Illary 
Number of Students with Data Available from: 
ACT Tests, High School Grades, and Wentworth Institute Grades 
No. for 
Whom No. of No. of Dropouts During 
Complete Dropouts Total with Second Semester Total with Data 
Data Not First Data for for 
Available Semester lst Semester Scholarship other Two Semesters 
(3) ( 4) (5) ( 6) (7) (8) 
0 ll 119 18 3 98 
3 14 88 6 5 77 
9 l 32 197 34 5 158 6 ll 64 12 6 46 I 
11 13 112 19 3 90 
3 8 54 8 1 45 
3 6 21 1 l 19 
3 7 ll 1 0 10 
38 102 666 99 24 543 
2 17 83 9 3 71 
1 19 77 8 4 I 65 
ll 12 151 19 6 [ 126 
1 5 37 5 3 29 
15 53 348 41 16 291 
53 155 1014 l4o 4o L . 834 
------
--,1.__-- ~·~ -~ - -~ 
.j::"" 
\Jl 
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were excluded from the study because either their ACT·scores or high 
school grad~s were not available. 
Students who were absent on the testing date as wel~ as those 
~ho were late registrants did not have ACT scores. It was not felt 
at the time that a make-up examination was justified so that these 
students-could be included in this study. 
There were also several students whose high school grade.s were 
not available or were not in a form suitable for immediate translation. 
These included some who had presented State high sc~oo~ equivalency 
certificates, some who had presented foreign transcripts, and some 
who were admitted on the basi~ of a previous collegiate record. 
Columns (6) and (7), headed "Number of Dropouts during Second 
Semester," included•th0se who were withdrawn .for _poor scholarship at 
the end of the first semester as well as thbse who voluntarily with-
drew during the second semester. 
·' 
:;. Treatment of Data··· 
Preparation.-- The data collected .from the.;..;;;ources described in 
the preceding section were recorded on speci~lly pre~ared data sheets, 
(sample shown in Appendix. A). These data sheets were ~esigned under 
the direction of Mr. John Alm~n, Director of the .Office of Statistical 
and Research Service~; Boston University. Because of the large vol~e 
of computational work, th~ facilities of this office were also uti~ 
lized for the transference-of the data from the 'data sheets to IBM 
cards, as well as for many of tbe complex calculations involved. 
Several ttcanned programs 11 for the IBM 650 electronic computer that 
were available at the Boston University Office of Statistical and 
Research Services were used for this purpose. 
Differences between engineering and industrial technician 
levels.-- As previously mentioned, students were admitted by the 
Admissions Office to one of the eight curricula at the engineering 
technician level or one of the four curricula at the industrial 
technician level. Since the admission requirements were not the 
same for the two levels,~ it could not be assumed that the student 
body was a single homogeneous group. Although the admission require-
ments were the same for the curricula within each of the levels, there 
may also have been significant differences among these curricula with-
in each of the levels. 
In order to determine if there were statistically significant 
differences between the two levels, engineering and industrial, an 
analysis of variance for two groups of unequal size was used to test 
the null hypothesis -- there are no significant differences between 
students who are taking an engineering technician curricula and those 
who are taking an industrial technician curricula as measured by the 
four-part and composite scores of the ACT tests; the individual and 
composite high school grades; Wentworth Institute first semester 
~Wentworth Institute, Bulletin of Day Courses, 550 Huntington Avenue 
Boston l5~ Massachusetts, 1960-1961, pp. 23-25. 
grades and GPI; Wentworth Institute second semester grades and 
GPI; and Wentworth Institute first year GPI. 
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Differences among the curricula at the engineering technician 
level and at the industrial technician level.-- Using the same varia-
bles and e~sentially the same type of analysis of variance (except 
that the number of groups was eight for one and four for the other), 
the following two null hypotheses were tested: 
a. There are no statistically significant differences among 
the eight courses (AET, CHE, EEE, EEP, MED, MEP, MET, and 
PET) at the engineering technician level. 
b. There are no statistically significant differences among 
the four courses (AM, BC, MD, and MP) at the industrial 
technician level. 
The above analyses were completed not only for the intrinsic 
value of the results but also for the determination of the structure 
of the remainder of the study. Several apparently logical assump-
tions could have been made concerning the differences between levels 
and among the various curricula, and the study completed on the basis 
of these assumptions. However, it seemed highly desirable to perform 
the necessary statistical analyses rather than to depend upon opin-
ionated conclusions. 
Duncan's Test for Multiple Comparisons.-- Since some statisti-
cally significant differences were found to exist among the curricula 
being analyzed, it was necessary to determine which of the various 
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curricula were significantly different from one another. Of the several 
methods available to determine these differences, the one used here was 
Duncan's method,!/ "When an analysis is performed and significant differ-
ences among means are found, it is an indication that one or more of the 
differences among pairs of means are significant, but it does not specify 
which ones are significant. Duncan's Test accomplishes this." g/ 
Differences between those students with additional mathematics prepa-
ration and those with minimum requirements.-- Two problems that could 
provide considerable additional information of interest in the admission 
process were also considered. The first of these was concerned with the 
quantity of mathematics courses the students had had in high school. The 
students that were accepted to an engineering technician program must have 
completed a minimum of Algebra I and II, and Plane Geometry; while those 
accepted to an industrial technician program must have completed a mini-
mum of two years of mathematics, p~eferably Algebra I and Plane Geometry. 
However, a considerable number of students had completed mathematics 
courses beyond those required for admission to Wentworth Institute. A 
simple analysis of variance was performed to determine whether there were 
any statistically significant differences in achievement as measured by 
first semester mathematics grades and GPI between those who had completed 
1/David B. Duncan, 'Multiple Range and Multiple F Tests," Biometrics (1955), 
11:1-42. 
g/J. E. Alman, Duncan's Test for Multiple Comparisons, A three page pres-
entation given to the author by Mr. John E. Alman, Director of the Office 
of Statistical and Research Services, Boston University, Hectographed. 
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at least one mathematics course in high school beyond that required for 
admission and those who had met only the minimum requirements, This 
analysis was performed separately for the engineering technician level 
and the industrial technician level because of the different admission 
requirements for the two levels. 
Although it might have seemed desirable to perform the analysis 
separately for each of the eight curricula at the engineering technician 
level and the four curricula at the industrial technician level, the num-
bers in most cases were insufficient to warrant such calculations, 
Differences between those students with appropriate physics prepara-
tion and those with a substitute science,-- The second problem required 
a very similar analysis to be made for each of the two levels. This time 
it was necessary to determine if any statistically significant differences 
existed in achievement as measured by first semester physics grades and 
GPI's between those students who had completed an appropriate physics 
course in high school and those who were admitted on the basis of the 
completion of a science course other than physics, Again, because of 
small numbers, it was necessary to confine the analysis to the two levels 
rather than to separately consider the twelve curricula. 
Norms.-- The norms for each of the four parts and the composite of 
the ACT tests were calculated separately for the engineering technician 
and industrial technician levels. These norms were to provide a basis 
for comparison with existing national norms presented by the pu~lishers 
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of the ACT tests, as well as to provide a readily available means for the 
educational guidance and counseling of students. 
Intercorrelations.-- Intercorrelations were determined for the two 
subpopulation groups of variables for each of the twelve curricula: AET, 
CHE, EEE, EEP, MED, MEP, MET, PET, AM, BC, MD, and MP, plus a composite 
of three curricula, MED, MEP, and PET. The variables included in each 
of the groups were: (1) ACT-- four-part and composite scores, three 
high school gradeslarid composite, and three Wentworth Institute first 
semester grades and GPI; and (2) ACT -- four-part and composite scores, 
three high school grades and composite, three Wentworth Institute first 
semester grades and GPI, three Wentworth Institute second semester grades 
and GPI, and first year GPI. 
Multiple regression equations.-- A total of ten different multiple 
regression equations was determined for each of the seven curricula 
(AET, CHE, EEE, EEP, MED, ~P, and MET), plus the composite that included 
PET (MED, MEP, and PET) at the engineering technician level and for each 
of the four curricula at the industrial technician level. :·This resulted 
in a grand total of one hundred and twenty multiple regression equations. 
It was previously determined that the various curricula at each level 
were sufficiently different to be treated separately. However, the num-
ber of stude~ts comprising the PET curriculum was considered to be too 
small to give reliable results. Therefore these students were grouped 
together with those in the MED and MEP curricula. It was felt that these 
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students were most alike as to entrance requirements, type of curriculum, 
and in what was expected of them once admitted. In fact, these students 
(MED, MEP, and PET) were all pooled and took a common course for the 
first semester. 
All of the regression equations to be calculated were selected on 
an a priori basis. The particular combinations of variables chosen are 
summarized in Table 9. 
Table 9. The Combinations of Variables Used in the Multiple 
Regression Equations for Each Curriculum 
Predictor Variables 
Equation Criterion 
I 
High 
Number Variables ACT Scores School Grades 
(1) (2) (3) I ( 4) 
English 
1. First semester English English 
2. Second semester English English 
Mathematics 
3. First semester Mathematics Mathematics 
4. Second semester Mathematics Mathematics 
Physics 
5. First semester Nat. Science Science 
6. Second semester Nat. Science Sc'ience 
GPI 
7- First semester Composite ' Composite 
8. First year Composite Composite 
9. First semester Four Parts Three Grades 
10. First year Four Parts Three Grades 
There were obviously many other possible combinations that could 
have been chosen. However, it was felt that within reasonable limita-
tions, these would adequately serve the purposes of this study. 
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For purposes of comparison, as well as an indication of the validity 
of the various equations as predictors, multiple correlation coefficients, 
R, were determined for each equation. 
Validity of regression equations.-- The standard error of estimate 
was calculated for each.of the obtained coefficients of multiple correla-
tion as a test of the validity of the regression equations. These values 
were determined in order to provide a better indication of how far actu-
ally obtained values might deviate from the preuicted values. 
4. Assumptions 
It is usually necessary to make several basic assumptions before pro-
ceeding with a research project such as the one under consideration. In 
view of this, several of the more important assumptions considered perti-
nent to this discussion are presented below. · 
1. It was assumed that the ACT tests were sufficiently reliable 
and valid ·for the purposes of this study. 
2. Although the ACT tests (Form lA) had been previously adminis-
tered in a nation wide program, it was assumed that the few 
students previously tes~ed in the New England area would not 
signi~icantly affect the results of the study. 
3. It was further assumed that the information regarding high 
school achievement was accurately submitted by high school 
personnel. 
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4. Th~ information regarding Wentworth Institute achievement was 
also assumed to have been accurately recorded on the students' 
records. 
5. The grades received in high school and at Wentworth Institute 
were assumed to be valid measures of achievement. 
6. The results calculated by the computer were assumed to be 
accurate. 
7· The programs at Wentworth Institute were assumed to be suffi-
ciently similar to other technicai-institute-type programs 
throughout the country so that the results of this study could 
be utilized at such institutions. 
CHAPTER IV 
PRESENTATION OF DATA 
1. Computation of Means (X) and Standard Deviations (S.D.) 
The first st~p in this analysis was, of course, the reduction of 
the available data for individual students to means and standard devia-
tions for each of the subgroups to be studied. A perusal of Tables 10, 
11, 12, and 13 which summarize these data permits a cursory comparison 
of the various curricula means and attendant variations and gives some 
indications of the possible differences that might exist. Although any 
definite conclusions as to possible differences could not be drawn on 
this basis, enough information was found to indicate the desirability 
of further analysis in this direction. 
2. Differences between Engineering and 
Industrial Technician Levels 
In order to determine with some degree of certainty if actual dif-
ferences were ~resent between the engineering technician and industrial 
technician levels and among the various curricula at each of these levels, 
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Table 10. The Means (X) and Standard Deviations (S.D.) of the ACT Four Part(English, 
Mathematics, Social Studies, and Natural Science) and Composite Scores for 
Each of the Programs and Total at the Engineering Technician Level and at 
the Industrial Technician Level 
ACT 
Curricu- Num- English Mathematics Soc. Studies Nat·. Science Composite 
lum ber 
1 S.D. l - - - - -N X X S.D. X S.D. X S.D. X S.D. 
(1) I (2) I (3) 1 ( 4)~ (5) ( 6) (7) (8) (9) (10) (11) (12) 
·-·- --- -
·-
Engineering Technician 
1. AET 119 16.51 4.54 20.58 4.76 17.50 4.87 17.13 5.83 71.73 15.27 
2. CHE 88 16.14 4.13 21.88 4.01 18.92 5.36 18.61 5.55 75-50 15.07 
3. EEE 197 16.39 4.03 21.65 4.06 17.6o 5.49 20.17 5. 6o 75-70 15.16 
4. EEP 64 15.23 4.20 20.59 4.52 17.58 4.77 18.23 5.43 71.64 15.07 
5. MED 112 16.68 4.28 20.65 4.91 17.87 4.99 18.14 6.22 73.31 16.02 
6. MEP 54 16.65 4.20 20.98 5.23 19.3,5 5.03 20.19 5.90 77-17 1 15.82 
7· MET 21 15.48 3.72 21.86 3.98 18.43 2.99 18.33 4.50 74.10 I 8.38 
8. PET I 11 I 16.55 :3.55 18.27 4.43 i 14.55 4.50 14.73 4.73 64.09 ! 9.31 
9- 5+6+8' 177 i 16.5~ 14.54 20.57 4.76 . 17.50 4.87 17.13 5.83 1 73.92 i 15.92 
, I 
10. Total' 666 ! 16.31 1 4. 22 21.11 1 ~~ 53 , ~ 1. 92 5.15 18.75 5.84 74.05 15.29 
Industrial Technician 
11. AM 83 13.63 4.80 17.46 4.37 15.30 5-57 15.70 5.66 62.22 16.02 
12. BC 77 13.65 4.33 16.64 4.32 12.68 5·77 13.16 6.38 56.10 16.92 
13. MD 151 13.66 4.95 16.69 4.19 14.36 5.30 14.60 5-93 59.23 I 15.38 
14. MP 37 14.24 4.00 17.57 3.98 14.46 4.57 15.84 5-71 62.11 13.58 
15. Total 348 i 13 .. 71 ,4. 69 16.95 j 4.26 14.22 5. 48 14.67 6.02 59-56 1 15.87 
-
Vl 
0'\ 
Table 11. The Means (X) and Standard Deviations (S.D.) of the High School Grades 
(English, Mathematics, and Science) and Composite for Each of the Pro-
grams and Total at the Engineering Technician Level and at the Indus-
trial Technician Level 
----
High School Grades 
Curriculum Number English Mathematics Science Composite 
- - - -N X S.D. X S.D. X S.D. X S.D. 
(1) (2) (3) ( 4) (5) ( 6) (7) (8) (9) (10) 
Engineering Technician 
1. AET 119 3.74 1.25 4.06 1.31 . 3.71 1.50 3.89 1.09 
2. CHE 88 3.67 1.19 4.19 1.28 3.78 1.44 3.91 1.08 
3. EEE 197 3.86 1.15 ! 4.34 1.28 4.07 1.66 4.07 1.12 4. , EEP 64 3-27 1.39 3.77 1.17 3.69 1.62 3-55 1.03 
5. MED 112 3.96 1.20 4.02 1.29 3.92 1.59 3-95 1.11 
6. MEP 54 4.09 1.13 4.06 1.30 3.76 1.55 4.04 1.04 
7· MET I 21 3-57 I 1.14 3.86 1.25 4.05 1.91 3-71 0.98 I 
8. PET I 11 3.64 1.30 3.64 1.15 3.36 1.67 3.55 1.16 9· 5+6+8 177 3.74 1.25 4.06 1.31 3.71 1.50 3-95 1.10 
10. Total I 666 3.78 •1.22 4.11 1.29 3.87 1.6o 3.92 1.10 
---
Industrial Technician 
11. AM 83 3.28 1.10 3-53 1.30 3-75 1.38 3.46 0.99 
12. BC 77 3.44 1.12 3. 49 1.47 3.34 1.55 3.44 1.10 
13. :MD 151 3.26 1.14 3.32 1.33 3.32 1.46 3.30 1.08 
14. MP 37 3.46 1.06 3-35 1.36 2.86 1.44 3.35 0.99 
15. Total 348 3.32 1.12 3.41 1.36 3.38 1.48 3.38 1.06 
Vl 
-..J 
Table 12. The Means (X) and Standard Deviations (S.D.) of the Wentworth Institute 
First Semester Grades (English, Mathematics, and Physics) and GPI for 
Each of the Programs and Total at the Engineering Technician Level and 
at the Industrial Technician Level 
Wentworth Institute First Semester Grades and GPI 
Curriculum Number English Mathematics Physics GPI 
i - - - -N X S.D. X S.D. X S.D. X 
I 
(1) (2) I (3) ( 4) (5) ( 6) (7) (8) (9) 
Engineering Technician 
1. AET 117 4.27 I 1.86 4.03 2.23 3.74 2.24 1 2.11 ! 
2. CHE 88 4.27 1.64 4.49 2.05 4.02 2.26 I ! 2.13 I I 
3. EEE 197 3-95 1. 75 4, 23 1 2.17 I 4.35 2.29 2.09 I I 64 3.94 I 3.84 I 2.06 4. EEP 1.79 3.73 2.17 2.51 I I I I ' 5. :MED l 112 4.21 1.95 4.15 2.22 3.55 : 2.15 2.ll 
6. MEP 53 4.21 1.88 4.25 2.46 ' 3.81 1.83 2.09 i ' I 
7· MET 21 4.29 1.64 4.00 2.23 I 4.81 I 1.87 2.25 I 8. PET 11 3.82 0.94 3.73 2.09 3.64 2.01 2.02 
9. 5+6+8 177 4.19 1.88 4.15 2.29 3.65 2.06 2.10 
10. Total 663 4.12 1.80 4.16 2.21 3.97 2.23 2.12 
-
Industrial Technician 
11. AM 83 3.83 1. 75 3.90 2.26 I 4.35 2.20 I 2.11 12. BC 77 3.92 1.93 4.01 2.24 3.88 2.26 I 2.14 I 
13. MD 151 3.78 1.88 3-99 2.26 4.01 2.31 I 2.11 I 
14. MP 37 3. 41 1.81 3.92 2.36 4.35 2.20 2.04 
15. Total· .. -348 3-78 1.86 3-97 2.27 4.10 2.27 2.11 
S.D. 
(10) 
0.77 
0.67 
0.81 
0.90 
0.78 
0.77 
0.68 
0.69 
0.77 
0.79 
0.72 
0.74 
0.75 
0.82 
0.75 
\Jl 
CP 
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Table 13. The Means (X) and Standard Deviations (S.D.) of the Wentworth Institute 
Second Semester Grades (English, Mathematics, and Physics) and GPI, and 
First Year GPI for Each of the Programs and Total at the Engineering 
Technician Level and the Industrial Technician Level 
- - -~ ----------
---- --- --------- - - - ----- -- ---- --------~~ 
.. 
Wentworth Institute Second Semester Grades and GPI, and First Year GPI 
Curricu- Num-
lum ber English Mathematics Physics 2nd Sem. GPI lst Year GPI 
-
- -
-
- -N X S.D. X S.D. X S.D. X S.D. X S.D. 
(1) (2) (3) ( 4) (5) ( 6) (.7) (8) (9) (10) (11) (12) 
-----
- __ ......_ 
----- ----- --· ------ --- ---- --- -
--
Engineering Technician 
1. AET 98 4.53 1.58 3.84 2.48 3.84 2.22 2.09 0.80 2.22 0.66 
2. CHE 77 4.49 1.69 3.71 2.25 3. 65 2.19 2.04 0. 73 2.19 0.64 
3. EEE 158 4.73 1.37 4.45 2.06 4.39 2.11 2.15 0.80 2.25 0.66 
4. EEP 46 5.07 1.67 4.11 1. 77 4.35 2.35 2.24 0.71 2.33 0.66 
5. MED 90 4.86 1.30 4.42 2.27 4.18 i 2.31 2.28 0.71 2.32 0. 63 
6. MEP 45 4.56 0.83 3.98 2.23 4.00 : 2.02_ 2.12 Q_. 72 2.20 0~66 
7· MET 19 4.89 1.55 4.53 2.37 3.89 1.86 2.25 0.73 2.30 0.66 
8. PET ·1o 4.50 1.20 4.20 2.04 2.90 1 2.30 2.26 0.55 2.19 0.55 
9- 5+6+8 145 4. 74 1.17 4.27 2.25 4.03 2.25 2.23 0.71 2.28 -0.63 
10. Total 543 4.70 1.45 4.16 2.23 4.07 2.21 2.16 0.76 2.25 0.65 
-
-----
Industrial Technician 
11. AM 71 4.85 1.44 4.11 2.14 4.35 2.18 2.28 0.65 2.27 0.58 
12. BC 65 4.37 1.47 3.89 2.28 4.03 2.24 2.08 o.74 2.19 0.61 
13. MD 126 4.29 1.52 4.11 2.15 4.01 2.13 2.15 0.69 2.24 0.61 
14. MP 29 4.41 1.03 4.03 2.28 4.21 1.86 2.17 0.66 2.22 0.68 
15. Total 291 4.45 1.46 4.05 2.19 4.12 2.15 2.17 0.69 2.23 0.61 
\Jl 
\0 
several analyses of variance ~,g/,~ were performed. A total of eight-
een variables were used 4o determine ~f any 6f the above groups differed 
significantly. The nine antecedent variables used were: the ACT four~ 
part and composite scores, plus the ~hree high school grades and their 
composite; while the criterion variables were: the three Wentworth 
Institute first semester grades and G~I, plus the three Wentworth Institute 
second semester grades and GPI, plus the first year GPI. 
The results of the analyses of variance to determine if significant 
differences were present between the engineering-technician and industrial 
technician levels were about as might have been anticipated. All of the 
antecedent variables, the ACT scores, and high school grades plus compos-
ite produced F ratios (see Tables 14 and 15) sufficiently large so that 
the null hypothesis -- namely, there were no statistically significant 
differences between these two levels -- could be rejected at the 1 per 
cent level of confidence. Since the requirements for admission ~ to 
each of these levels were quite different, it would have been surprising 
to find that the two groups did not significantly differ. 
!/J. P. Guilford, Fundamental Statistics in Psychology and Education, 
McGraw-Hill Book Company, Inc., New York, 1956, pp.257-283. 
g/Henry E. Garrett and R. S. Woodworth, Statistics in Psychology and 
Education (Fifth Edition), Longmans, Green and Co., New York, 1958, 
pp. 277-295. 
~James E. Wert, Charles 0. ~eidt, and J. Stanley Ahmann, Statistical 
Methods in Educational and Psychological Research, Appleton-Century-
Crofts, Inc., New York, 1954, pp. 172-184. 
~Wentworth Institute, Bulletin of Day Courses, 550 Huntington Avenue, 
Boston, Massachusetts, 1960-1961, pp. 23-25. 
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Table 14. Analysis of Variance of Five ACT S,cores for the Engineering 
Technician and Industrial Technic~ans Levels 
Source of Degrees of Sums of 
Variation Freedom Squares 
(1) (2) (3) 
ACT English 
Level 1 1,544.57 
Within 1012 19,493·97 
Total 1013 21,038.54 
ACT Mathematics 
Level 1 3,949.97 
Within 1012 19,991.04 
Total 1013 23,941.01 
ACT Social Studie,s 
Level 1 3,125.13 
Within 1012 28,111.58 
Total 1013 31,236.71 
ACT Natural Science 
Level 1 3,796.13 
Within 1012 35,368.28 
Total 1013 39,164.41 
ACT Composite 
Level 1 47,993.99 
Within 1012 243,282.31 
Total 1013 291,276.30 
~* F value at 5% level is 3.85. 
** F value at 1% level is 6.66. 
Mean Rat~o ~ Square 
( 4) (5) 
1,544.57 -
19.26 80.20** 
- -
3,949.97 -
19.75 200.00** 
-
- -
3,125.13 -
27.78 112.50** 
- -
3,796.13 ':" 
34.95 108.62** 
- -
-
47,993·99 -
24o.4o 199.64** 
- -
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Table 15. Analysis of Variance of Three High School Grades Plus Com-
posite for the Engineering Technicff3,n and Industrial Technician 
Source of 
Variation 
(1) 
Level 
Within 
Total 
Level 
Within 
Total 
Level 
Within 
Total 
Level 
Within 
Total 
Degrees of 
Freedom 
~(2) 
1 
1012 
1013 
Sums of 
Squares 
(3) 
High School English 
I 46.92 
1,437.42 
1,484.34 
High School Mathematics 
1 111.14 
1012 . 1, 754.19 
1013 1,865.33 
High School Science 
1 . 55.53 
1012 2,465.33 
1013 2)520.86 
High School Composite 
1 " 68.39 
1012 1,192.78 
1013 1,261.17 
~ * F value at 5% level is 3.85. 
** F value at 1% level is 6.66. 
Mean 
Square 
( 4) 
46.92 
1.42 
-
111.14 
1.73 
-
55.53 
~.44 
-
68.39 
1.18 
-
R Ft• a/ a ~o _, 
(5) 
-
33 .04** 
-
-
-
64.24** 
-
-
22.7&* 
-
-
57.96** 
-
Table 16 gives the results of the analys:~s based on the first set 
of criterion variables: Wentworth Institute tirst semester grades and 
GPI; while Table 17 shows the results of the analysis based on the 
second set of criterion variables: Wentworth Institute second semester 
grades and GPI plus first year GPI, In each of these sets of criterion 
variables, the English grades were the only ones that gave indications 
of significant differences, with the first semester English significant 
at the 1 per cent level and the second semester English at the 5 per 
cent level. There were several factors which might have accounted for 
this seeming discrepancy of the English grades showing significant dif-
ferences. However, the evidence was insufficient to warrant any defi-
nite conclusions. 
It was expected that the differences shown by these criterion varia-
bles would be fewer and less marked than those shown by'the antecedent 
variables, since they were based on achievement as measured by grades 
earned. These g~ades, of course, were appropriately adapted to each of 
the two levels of instruction, 
On the basis of the preceding results, it was quite apparent that 
the two levels showed sufficient differences ·to necessitate their sepa-
rate consideration for the remainder of the study, 
3. Differences among Engineering Technician Curricula 
With the same eighteen variables, similar analyses of variance (ex-
cept that they applied to eight groups rather than two) were performed 
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Table 16. Analysis of Variance nf Three Wentworth Institute First Se-
mester Grades and GPI for the Engineering Technician and ,, 
Industrial Technician Levels 
I 
Source of Degrees of Sums of Mean 
Variation Freedom Squares I Square 
(l) (2) (3) I' ( 4) 
First Semester English 
II 
Level l 26.25 26.25 
Within 1009 3,346.70 3.32 
Total lOlO 3,372.95 -
First Semester Mathematics 
I 
Level l 7.98 
Within 1009 5 ,02l. 65 
Total lOlO 5,029.63 
First Semester Physics 
Level l 3.47 
Within 1009 5,093.24 
Total lOlO 5,096.71 
First Semester GPI 
Level l 3·77 
Within 1009 6o,367.38 
Total lOlO 6o,37l.l5 
~*- F value at 5% level is 3.85. 
** F value at l% level is 6.66. 
7·98 
4.98 
-
3.47 
5.65 
-
3·77 
59.83 
-
F Ratio~ 
(5) 
-
7.91** 
-
-
l.6o 
-
-
0.69 
-
-
0.06 
-
Table 17. Analysis of Variance of Three Wentworth Institute Second 
II 
Semester Grades and GPI Plus First Year GPI for the 
Engineering Technician and Industr~al Technician Levels 
Source of Degrees of Sums of Mean F 
Variation Freedom Squares Square Ratio~ 
(l) (2) (3) 
I 
( 4) (5) 
Second Semester English 
Level l 11.32 11.32 
-
Within 832 1,772.59 2.13 5 .. 31* 
Total 833 1,783.91 
- -
Second Semester Mathematics 
Level l 2.10 2.10 
-
Within 832 4,090.18 4.92 0.43 
Total 833 4,092.28 - -
Second Semester Physics 
Level l 0.45 0.45 
-
Within 832 3,994.51 4.80 0.09 
Total 833 3,994.96 - -
Second Semester GPI 
Level l 2.94 2.94 
-
Within 832 45,240.45 54.38 0.05 
Total 833 45,243.39 - -
First Year GPI 
Level l 5.92 5.92 -
Within 832 33,928.36 40.78 0.15 
Total 833 33,934.28 - -
~* F value at 5% level is 3.85. 
** F value at 1% level is 6.67. 
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to test the null hypothesis that there were no statistically significant 
' 
differences among the eight curricula at the engineering technician level~ 
The results of these analyses are given in Tables 18, 19., 20, and 21. 
Of the antecedent variables the ACT natural science and high school 
English grades showed differences significant at the 1 per cent level, 
while the ACT social studies, ACT composite, and high school mathema-
tics grades indicated differences significant at the 5 per cent level. 
It was also of interest to note from Tables 18 and 19 that although the 
F ratios for the ACT mathematics (2.01) and high school composite (1.99) 
were not statistically significant at the 5 per cent level, they were 
very close to the required value (2.03). 
Only one of the criterion variables, the first semester physics 
grade, gave any indication of statistically significant differences 
among the eight engineering technician curricula. This indication was 
a~ the 5 per cent level of confidence. ·Although the evidence of differ-
ences among the curricula was not as overwhelming as that between the 
two levels of programs, it did show the existence of some differences. 
4. Differences .among Industrial Technician Curricula 
Again the same type of analysis of variance, using the same eighteen 
variables, was applied to the four industrial technician curricula. The 
null hypothesis being tested was that there were no statistically signifi-
cant differences among the four curricula at this level. A summary of 
the results of this analysis is given in Tables 22, 23, 24, and 25. 
Table 18. Analysis of Variance of Five ACT Scores for the Eight Cur-
' ricula at the Engineering Technician Level 
Source of Degrees of Sums of ! I Mean I F 
Variation Freedom Squares Square I Ratio~ I (1) (2) (3) I . ( 4) I (5) 
ACT English 
' I I 
Curricula 7 119.32 17.05 
Within :o 658 11,724.96 17.82 0.96 ! 
Total 665 11,844.28 
ACT Mathematics 
I 286.91 4o.99 Curricula I 7 -I 
Within 658 13,396.87 20.36 2.01 
Total 665 13,683.78 -
-
ACT Social.Studies 
I 
Curricula i 
.7 377·53 53.93 I 
I 
-
I Within 658 17,302.09 26.29 I 2.05* 
Total 665 17,679.62 
- I -
ACT Natural Science 
I 
1,065.33 Curricula I 7 152.19 -i I 658 21,686.29 32.96 4.62** Within 
I 
Total I 665 22,751.62 - -
ACT Composite 
Curricula 7 3, 4o6.33 I 486.62 -Within 658 152,218.13 231.33 2.10* 
Total 665 155,624.46 
- -
~* F value at 5% level is 2.03. 
** F value at 1% level is 2.68. 
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Table 19. Analysis of Variance of Three Hig~ School Grades and Composite II 
for the Eight Curricula at the En@ineering Technician Level 
" 
l 
l 
Source of Degrees of Sums of Mean F 
Variation Freedom Squares Square Ratio~ 
(1) (2) (3) ( 4) , (5) 
High School English 
Curricula 7 29.24 4.18 -
Within 658 969.87 1.47 2.84** 
Total 665 999.11 - -
High School Mathematics 
Curricula 7 23.87 3.41 -
.Within 658 1,083.91 1.65 2.07* 
Total 665 1,107.78 - -
High School Science 
Curricula 7 18.04 2.58 -
Within 658 1, 683.60 2.56 1.01 
Total 665 1, 701.64 - -
High School Composite 
Curricula 7 16.74 2.39 -
Within 658 788.35 1.20 1.99 
Total 665 8o5 .09 - -
~* F value at 5% level is 2.03. 
** F value at 1% level is 2.68. 
Table 20. Analysis of Variance ofThree Wentworth Institute First Se-
mester Grades and GPI for the Eight Curricula at the ~ 
Engineering Technician Level 
' 
Source of Degrees of Sums of Mean F 
Variation Freedom Squares Square Ratio a 
(1) (2) (3) ( 4) (5) 
First Semester English 
Curricula 7 15.31 2.19 -
Within 655 2,128.55 3.25 0.67 
Total 662 2,143.86 - -
First Semester Mathematics 
Curricula 7 27.00 3.86 -
Within 655 3,204.00 4.89 0.79 
Total 662 3, 231.00 - -
First Semester Physics 
Curricula 7 71.75 10.25 -
Within 655 3,234.81 . 4.94 2.07* 
Total 662 3,306.56 - -
First Semester GPI 
Curricula 7 283.81 4o.54 -
Within 655 4o,550.09 61.91 0.65 
Total 662 4o,833.90 - -
~* F value at 5% level is 2.03. 
** F value at.l% level is 2.68. 
Table 21. Analysis of Variance of Three Wentworth Institute Second Se-
mester Grades and GPI, Plus Nirst Year GPI for the Eight 
Curricula at the Engineering .~echnician Level 
Source of I 
Variation 1 
(1) I 
Curricula 
Within 
Total 
Curricula 
Within 
Total 
Curricula 
Within 
Total 
Curricula 
Within 
Total 
Curricula 
Within 
Total 
Degrees of 
Freedom 
(2) ~ i 
Sums of 
Squares 
(3) 
Second Semeste~ English 
7 16.65 
535 1,131.82 
542 1,148.47 
Mean 
Square 
(4) 
2.38 
2.12 
-
Second Semester Mathematics 
7 49.13 I 7.02 535 2,643.93 4.94 
542 2,693.06 -
Second Semester Physics 
7 53.83 7-69 
535 2,600.65 4.86 
542 2,654.48 -
Second Semester GPI 
7 350.35 50.05 
535 30,970.11 57.89 
542 31,320.46 . -
First Year GPI 
7 129.72 12.53 
535 22,979.97 42.95 
542 23,109.69 -
/ 
I 
I 
I 
F 
Ratio 
(5) 
-
1.12 
-
-
1.42 
-
-
1.58 
-
-
0.86 
-
-
0.43 
-
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Table 22. Analysis of Variance of Five ACT Spores for the Four Curricula 
at the Industrial Technician Level 
II 
Source of Degrees of Sums of Mean F 
Variation Freedom Squares Square Ratio~ 
(1) (2) (3) (4) (5) 
ACT English 
Curricula 3 11.84 3·95 -
Within 344 7,637.85 22.20 0.18 
Total 347 7,649.69 - -
ACT Mathematics 
Curricula 3 53.39 17 .so -
Within 344 6,253.87 18.18 0.98 
Total 347 6,307.26 - -
ACT Social Studies 
Curricula 3 285.73 95.24 -
Within 344 10,146.23 29.49 3-23* 
Total 347 10,431.96 - -
ACT Natural Science 
Curricula 3 315.67 105.22 -
Within 344 12,300.99 35·76 2.94* 
Total 347 12,616.66 
- -
ACT Composite 
Curricula 3 1,762.12 587.37 -
Within 344 85,895.73 249.70 2.35 
Total 347 87,657.85 .. -
~* F value at 5% level is 2.63. 
** F value at 1% level is 3.84. 
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Table 23. Analysis of Variance of Three High School Grades and Composite 
for the Four Curricula at the Industrial Technician Level 
' 
Source of Degrees of Sums of Mean F 
Variation 
' 
Freedom Squares Square Ratio~ 
(1) (2) (3) ( 4) (5) 
High School English 
Curricula 3 2.57 0.86 -
Within 344 435 0 74 1.27 0.68 
Total 347 438.31 - -
High School Mathematics 
Curricula 3 2.96 0.99 -
Within 344 643.45 1.87 0.53 
Total 347 646.41 - -
High School Science 
Curricual 3 21.72 7.24 -
Within 344 741.97 2.16 3·35* 
Total 347 763.69 - -
High School Composite 
Curricula 
.3 1.68 0.56 -
Within 344 386.01 1.12 0.50 
Total 347 387.69 - -
~* F value at 5% level is 2.63. 
** F value at 1% level is 3.84. 
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Table 24. Analysis of Variance of Three Wentworth Institute First Se.-
mester Grades and GPI for the Four, Curricula at the Indus-
trial Technician Level 
,, 
.Source of Degrees of Sums of Mean F 
variation Freedom Squares Square Ratio 
(1) (2) (3) (4) (5) 
First Semester English 
Curricula 3 6.96 2.32 -
Within 344 1,195.88 3.48 0.67 
Total 347 1,202.84 - -
First Semester Mathematics 
Curricula 3 0.68 0.23 -
Within 344 1,789.97 5.20 0.04 
Total 347 1,790.65 - -
First Semester Physics 
Curricula 3 12.44 4.15 -
Within 344 1,774.24 5.16 0480 
Total 347 1,786.68 - -
First Semester GPI 
Curricula 3 26.27 8.76 -
Within 344 19,507.21 56.71 0.15 
Total 347 19,533.48 - -
Table 25. Analysis of Variance of Three Wentworth Institute Second Se-
mester Grades and GPI Plus First Year GPI for the Four Cur-
ricula at the Industrial Technician Level 
Source of 
Variation 
(1) 
Curricula 
Within 
Total 
Curricula 
Within 
Total 
Curricula 
Within 
Total 
Curricula 
Within 
Total 
Curricula 
Within 
Total 
I 
! 
Degrees of Sums of Mean 
Freedom Squares Square 
(2) (3) I (4) 
Second Semeste~ English 
3 14.94 I 4.98 287 609.18 2.12 
290 624.12 l -
Second Semester Mathematics 
I 
I 
290 1,397.12 
Second Semester Physics 
3 6.14 
287 1,333.89 
290 1,34o.03 
Second Semester GPI 
3 148.35 
287 13,771.64 
290 13,919.99 
First Year GPI 
3 25.53 
287 10,793.14 
290 10,818.67 
0.79 
4.86 
2.05 
4.65 
-
49.45 
47.98 
8.51 
37.61 
F 
Ratio 
I (5) 
-
2.35 
-
I 
I 
I 
I 0.16 
-
0.44 
-
-~ 
l 
1.03 
-T 
! 0.23 I 
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The ACT social studies, ACT natural sc~ences~ and the high school 
science grade, all antecedent variables, were the only ones indicating 
that the null hypothesis could be rejected at the 5 per cent level of 
confidence. However, none of the criterion variables showed that it 
was reasonable to believe that differences did exist, 
5, Graphical Presentation of Differences 
In the two preceding sections it was determined that some of the 
variables indicated statistically significant differences among the 
eight curricula at the engineering technician level and among the four 
curricula at the industrial technician level, Furthermore, it was 
learned which of the variables allowed rejection of the null hypotheses, 
However, evidence was still lacking to indicate which of the curricula 
were differing from each other. 
Many methods were available to give the desired indications of dif-
ferences, including several variations of rank order as well as graphi-
cal presentations. A graphical presentation was selected since some 
conception of the magnitude of the differences would be shown in addi-
tion to the rank order, 
Conversion of curricula means to standard means.-- In order for the 
graphical representation to be most meaningful, it was very desirable to 1 
have the measures to be plotted reduced to a common scale, The procedure 
used to accomplish this was patterned directly from the calculation of 
standard scores from raw scores, Standard scores are calculated !/ by 
dividing the difference between the raw score and the mean of the raw 
scores by the standard deviation: 
z = X- X 
s,d, 
where 
z = standard score 
X =raw score 
X = mean of the raw scores 
s.d. = standard deviation of raw scores 
In the modified relationship used in this study7 the raw score was 
replaced by the mean of the curriculum, the mean of the raw scores was 
replaced by the grand mean of all scores in all curricula, and the 
standard deviation of raw scores by the grand standard deviation of all 
scores in all curricula: 
where 
Z = standard mean 
Xc = mean of the curriculum 
· 1/James E. Wert, Charles 0, Neidt, and J, Stanley Ahmann 7 Statistical 
Methods in Educational and Psychological Research, Appleton-Century-
Crofts, Inc., New York, 1954, pp, 61-63, 
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Xt = grand mean of all scores in, all curricula 
S.D. = grand standard deviation of all scores in all curricula 
In the determination of a standard score no difficulty arises concern-
ing the standard deviation used, since there is only one. Ho~ever, in the 
calculation being considered a different standard deviation exists for 
each curriculum as well as a grand standard deviation for all curricula. 
Since the major purpose of this modified relationship was to reduce the 
scores to a common ·scale, the grand standard deviation was used for all 
curricula. Although some discrepancies were introduced by this procedure, 
it was determined that this modified relationship was sufficiently accu-
rate for the graphical representation of the differences between the 
curricula. 
The standard means calculated according to the developed relationship 
were all multiplied by ten in order to have a more convenient range for 
plotting purposes. The results of these calculations are presented in 
Tables 38 - 45 in Appendix B. 
Differences among the engineering technician curricula.-- Each of 
the curricula was assigned a number (AET- 1, CHE ~ 2, EEE -·3, EEP- 4, 
MED - 5, MEP- 6, MET- 7, and PET- 8) which was used to designate the 
relative position of each of the curricula along an abscissa which ranged 
from -7 to +7 standard mean units. A separate plot was made for each 
variable. 
The accompanying figures show the relative positions for each of 
the engineering technician curricula for all eighteen variables. It is 
interesting to note not only the relative positions of the curricula 
fQr each variable but also the varying patterns of positions from varia-
ble to variable. 
For the nine antecedent variables (Figure l) the various curricula 
were above the mean the following number of times: AET, l; CHE, 4; 
EEE, 8; EEP, 0; MED, 4; MEP, 6; MET, 4; and PET, l. The PE~ was ob-
served also as being the lowest of all curricula for 7 out of 9 of the 
variables. 
A note of caution needs to be expressed concerning the above and 
subsequent graphical representations in this section. The various dif-
ferences and patterns observed must be treated with considerable skepti-
cism, since the differences between the various curricula are very small. 
In fact for many of the variables the analysis of variance indicated 
that there were no statistically significant differences at even the 5 
per cent level of confidence. 
When the curricula were plotted for each of the nine criterion 
variables (Figure 2) much less dispersion was found than for the ante~ 
cedent variables. These results were not entirely unexpected, since 
considerable emphasis was placed on all of the curricula receiving essen-
tially the same type of programs at this level, especially in the common 
English, mathematics, and physics courses. Not only were these smaller 
differences expected on the basis of common courses, but also because 
attempts were made to keep the grading proced~res as uniform as possible. 
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rn order to obtain some relative differ,ences it was observed that 
each of the curricula was above the mean for· the following numbers of 
criterion variables: AET, 1; CHE, 4 --all in the first semester; EEE, 
6; EEP, 4 -- all in the second semester; MED, 6 -- 5 of which were in 
the second s·emester; MEP, 2; MET, 7; and PET, 2. 
Differences among the industrial technician curricula.-- The four 
industrial technician curricula were assigned numbers as follows: 
AM - 1, BC - 2, MD - 3, and MP ~ 4. These numbers representing the 
various curricula were plotted as before on a scale of -7 to +7 standard 
mean units for each of the eighteen variables, 
Observation of Figure 3 showed not only the relative variations 
among the curricula, but also some of the patterns of co~sistency. For 
example, it was observed that the AM curricula was above the mean for 
7 of the 9 antecedent variables; the BC was above for 3 of the 9 -- all 
occurring for the second semester; the MD was above for only 1 of the 9 
antecedent variables; and the MP was above for 6 of the 9, with 5 of 
these 6 consistently high on the ACT tests. 
The industrial technician curricula again showed much less varia-
tion for the criterion variables (Figure 4) than for the antecedent 
variables. However, observations were again made of the number of times 
each curriculum appeared above the mean: the AM was above for 8 of 9 
criterion variables; the BC for 3 of 9 all auring the first semester; 
the MD for 9 of 9; and the MP for 3 of 9. 
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There are a great many other interesting observations that could 
have been made and discussed concerning the differences and patterns 
followed by the various curricula. However, this is not the purpose of 
the present study, but could well serve as a basis for future considera-
tion. 
6. Duncan's Test for Multiple Qomparisons 
I 
In the foregoing an attempt was made thrrugh the use of analyse~ of 
variance and graphical presentations to determine if there were differ-
ences among the various curricula at each of the two levels of programs. 
The analyses of variance revealed that certain of the variables did in 
fact lead to the conclusion that there were statistically significant 
differences among the curricula at each of the levels. The graphical 
presentations further gave at least a visual appreciation of what the 
differences were and some conception as to how the curricula were dif-
fering. 
/ 
However, in all of this no definite finding was yet apparent as to 
which of the curricula were actually significantly different from one 
another. In order to determine these differences, the Duncan Test for 
Multiple Comparisons !/ was applied to each of the variables that indi-
cated statistically significant differences among the curricula. 
1 David B. Duncan, 1~ultiple Range and Multiple F Tests,rr Biometrics 
1955), 11:1-42. 
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Calculation of Duncan's Factors.-- The \curricula were first arranged 
in ascending order according to the group means of the variables being 
considered. Then the differences were calculated between every two 
means, every three means, every four mean, etc., until all possible dif-
ferences were determined. In each instance where one of these differ-
ences exceeded the least significant difference calculated from Duncan's 
Factors, a statistically significant difference did in fact exist be-
tween the two curricula being compared. 
The.least significant differences were determined by multiplying 
the Duncan's Factors by the standard error of the group mean (Sm)· The 
Duncan's Factors were taken from a table of "Significant Studentized 
Ranges for a 5 Per Cent Level Multiple Range Test4" Y The number of 
means to be spanned determined the columns to enter, while the degrees 
of freedom for mean s~uares within groups determined which row to enter. 
The standard error of the group mean was calculated from the rela-
tionship: 
Sm 1 l mean S ~Uare Within groUpS 
= Vaverage number of cases in groups 
Some caution needed to be exercised in the interpretation of the results 
obtained with this relationship if the number of cases in a curriculum 
!/J. E. Alman, Duncan's Test for Multiple Comparisons, A three page 
presentation given to the author by Mr. John E. Alman, Director of the 
Office of Statistical and Research Services, Boston University, Recto-
graphed. 
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differed greatly f!om the average number used to calculate the standard 
error o.f the group mean. 
The variables indicating that differences did exist among the engi-
neering technician curricula were the following: the ACT social studies, 
natural science, and composite tests; the high school English and mathe-
matics grades; and the first semester Wentworth Institute physics grade. 
The distinguishing variables for the industrial technician curricula were: 
ACT social studies, ACT natural sciences, and high school science. The 
Duncan Factors and the least significant differences between the curricula 
means were calculated for each of the above variables. 
Differences among the eight engineering. technician curricula.-- The 
statistically significant differences among the eight engineering techni-
cian curricula as indicated in Tables 46 - 57 in Appendix C may be sum-
marized as follows: 
Tables 46 and 47 indicated that on the basis of the ACT social 
studies test at the 5 per cent level: 
1. AET may be distinguished :from MEP and PET. 
2. CBE may be distinguished from PET. 
3· EEE may be distinguished from MEP and PET. 
4. EEP may be distinguished from MEP and PET. 
5· MED may be distinguished from PET. 
6. MEP may be distinguished f'rom.AET, EEE, EEP, and PET. 
7· MET may be distinguished from PET. 
8. PET may be distinguished from all others. 
r- ......__. 
Tables 48 and 49 indicated that on tlie basis of the ACT natural 
science test at the 5 per cent level: 
1. AET may be distinguished from EEE, MEP, and PET. 
2. CEE may be distinguished from PE~. 
3· EEE may be distinguished from AET, EEP, MED, MET, and PET. 
4. EEP may be distinguished from EEE, MEP, and PET. 
5- MED may be distinguished from EEE, MEP, and PET. 
6. MEP may be distinguished from AET, EEP, MED, and PET. 
1· MET may be distinguished from EEE and PET. 
8. PET may be distinguished from all others. 
Tables 50 and 51 indicated that on the basis of the ACT composite 
at the 5 per cent level: 
1. AET may be distinguished from MEP and PET. 
2. CEE may be distinguished from PET. 
3. EEE may be distinguished from PET. 
4. •EEP may be distinguished from MEP and PET. 
5. MED may be distinguished from PET. 
6. MEP may be distinguished from AET, EEP, and PET. 
7. MET may be distinguished from PET. 
8. PET may be distinguished from all others. 
Tables 52 and 53 indicated that on the basis of high school English 
at the 5 per cent level: 
1. AET may be distinguished from EEP. 
2. CEE may be distinguished from EEl? and MEP. 
88 
3· EEE may be distinguished from EEP. 
4. EEP may be distinguished from ~T, CHE, EEE, :MED, and :MEP. 
5· MED may be distinguished from EEP. 
6. MEP may be distinguished from CHE, EEP, MET, and PET. 
7· MET may be distinguished from MEP. 
8. PET may be distinguished from MEP. 
Tables 54 and 55 indicated that on the basis of high school 
mathematics at the 5 per cent level: 
l. AET may be distinguished from no others. 
2. CHE may be distinguished from PET. 
3· EEE may be distinguished from EEP, MET, and PET. 
4. EEP may be distinguished from EEE. 
5· MED may be distinguished from no others. 
6. MEP may be distinguished from no others. 
7· MET may be distinguished from EEE. 
8. PET may be distinguished from CHE and EEE. 
Tables 56 and 57 indicated that on the basis of Wentworth Institute 
first semester physics at the 5 per cent level: 
l. AET may be distinguished from EEE and MET. 
2. CHE may be distinguished from EEE, MED, MET, and PET. 
3· EEE may be distinguished from all others. 
4. EEP may be distinguished from EEE and :MET. 
5· MED may be distinguished from CHE, EEE, and MET. 
6. MEP may be distinguished from EEE and :MET. 
7• MET may be distinguished from all others. 
8. PET may be distinguished from qHE, EEE, and MET. 
Differences among the four industr:i!al technician curricula.-- An 
examination of Tables 58 - 63 in Appendix C leads to the following 
conclusions concerning the differences among the four industrial tech-
nician curricula: 
Tables 58 and 59 indicated that on the basis of the ACT social 
studies test at the 5 per cent level: 
1. AM may be distinguished from BC. 
2. BC may be distinguished from AM, MD, and MP. 
3· MD may be· distinguished from BC. 
4. MP may be distinguished from BC. 
Tables 60 and 61 indicated that on the basis of the ACT natural 
science test at the 5 per cent level: 
1. AM may be distinguished from BC. 
2. BC may be distinguished from AM and MP. 
3· MD may be distinguished from no others. 
4. MP may be distinguished from BC. 
Tables 62 and 63 indicated that on the basis of high school 
science at the 5 per cent level: 
1. AM may be distinguished from MP. 
2. BC may be distinguished from MP. 
3· MD may be distinguished from MP. 
4. MP may be distinguished from AM, BC, and MD. 
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7· Conclusions Based on Determ~ned Differences 
The differences that could be determined to exist between the 
two levels-of programs and among the cu~ricula at each of the levels 
were presented in the three preceding s~ctions. From these analyses 
ample evidence resulted to support the conclusions that not only should 
the two levels be treated separately but that the various curricula at 
each level also should be considered separately. 
Composite group (MED, MEP, and.PET).-- One notable exception was 
made to the above generalization that the curricula should be treated 
separately. The Production Engineering Technology (PET) curriculum 
was combined with two other curricula to form a composite group made 
up of MED, MEP and PET students. It was necessary to form this group 
because of the small number of students in the PET program -- only 
eleven with data for the first semester and ten with data for the 
second semester. It was unfortunate that the PET curriculum could not 
justifiably be considered separately since it often appeared as signifi-
cantly different from the other curricula. However; the small number 
of cases may well have been a major factor in determining the observed 
differences. 
The curricula making up the composite group were chosen on a logi-
cal rather than statistical basis. As implied from the statistical 
analyses above, none of the programs seemed to resemble the PET curricu-
lum with any consistency. Therefore, no combination could justifiably 
be made on the basis of this information. Fortunately, a logical 
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combination was available -- that of in9luding the PET students with 
those of the other two mechanical enginyering technologies (MED and 
MEP). All students in these three programs foilowed a very similar 
program for the first year and in fact were interspersed £or a com-
mon first semester program. 
MET -- small number of students.-- One of the other curricula) 
MET) also had a relatively small number of students, 21 with first 
semester data and 19 with second semester data. With these numbers 
of students) it would have been most desirable to form another com-
posite group consisting of the MET students plus those of other very 
similar curricula. Unfortunately) no such curricula were available 
for a combination either on a statistical or a logical basis. The 
MET program was unique in its requirements. 
In view of the above) the MET curriculum was treated separately 
but with the exercise of due caution in the interpretation of results 
obtained through the use of the relatively small numbers of cases. 
It was felt that these results would be of more value than those which 
might have been obtained by the formulation of an arbitrary composite 
group including the MET students. 
Summar,y.-- It was concluded that there was no justification for 
considering the curricula at each of the two levels as sufficiently 
alike to be combined into an engineering technician group and an indus-
trial technician group. Therefore) each of the curricula) with the ex-
ception of PET which was combined with MED and MEP, was considered 
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separately,_ in the subsequent calculatipns of intercorrelation and 
regression equations. 
8. Differences between Those Stud:~nts with Additional 
Mathematics Preparation and Those 
with Minimum Requirements 
A simple analysis of variance was performed at the engineering 
technician level and another at the industrial technician level to 
determine if there were any statistically significant differences in 
achievement at Wentworth Institute between those students who had com-
pleted at least one mathematics course in high school .beyond that re-
quired for admission and those who met only the minimum requirements. 
First semester mathematics grade and GPI were the criteria used to 
in~i~ate Wentworth Institute achievement. 
A separate analysis was performed for each of the two levels not 
only because of the statistically significant differences between the 
levels previously determined but also because of the differences in 
admission requirements for each level. It also must be pointed out 
that although it would have been very desirable to have made the de-
terminations for each of the curricula, in most instances the numbers 
of students were insufficient to warrant such calculations. 
Computation of the Means (X) and Standard Deviations (S.D.).--
The mea~s and standard deviations of Wentworth Institute first semes-
ter mathematics grades and GPI's were calculated for those who had 
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taken extra mathematics in high school, for those who had not, and for 
the total. The results of these computatibhs are presented in Table 26. 
Table 26. The Means (X) and Standard Deviations (S.D.) of Wentworth 
Institute First Semester Mathematics Grades and GPI's for 
Students with Additional High School Mathematics, for 
Those without Additional High School Mathematics, and .for 
the Total 
W. I. Math. Grade w. I. GPI 
- x Category N X S.D. S.D. 
(l) (2) (3) ( 4) (5) ( 6) 
Engineering Technician 
With Additional Math. 405 4.52 2.19 2.23 0.78 
Without Additional Math. 260 3.58 2.10 1.96 0.76 
Total 665 4.15 2.20 2.12 0·.78 
Industrial Technician 
With Additional Math. 246 4.36 2.12 2.18 0.72 
Without Additional Math. 102 3.02 2.34 1.90 0.75 
Total 348 3.97 2.27 2.10 0.74 
Upon inspection of the table it was observed that about 61 per cent 
of the students in an engineering technician program had taken at least 
one mathematics course in high school beyond the two years of algebra 
and one year of plane geometry required for admission to this level. An 
even larger percentage (about 71 per cent), of the students at the in-
dustrial technician level had taken some mathematics in high school be-
yond the two years required for admission to that level. 
Before proceeding further with a stud:y- of the re·sults, it should 
be recalled that Wentworth I~stitute grade~ were converted to a number 
scale where A= 8, B+ = 7, B = 6, C+ = 5, C = 4, P = 2, and F = 0; 
while the GPI was on a scale of 4.00 to 0.00. With these equivalents 
in mind, it was apparent that the means for the subgroups were all 
reasonably close to the average grade or G~I. Rather decided differ-
ences.were apparent at both levels in the achievement of those with addi-
tional mathematics and those without it, t4e differences measured by the 
mathematics grades being more pronounced than those measured by the GPI. 
This did not seem unusual since it was logical to assume that additional 
preparation in a given subject would have a greater influence on subse-
quent work in that subject than on other subjects. 
Analysis of variance.-- It was apparent from the above that some 
differences did exist between the achievement of those with extra mathe-
matics and those without it. However, in order to determine if the dif-
ferences were large enough to be considere4 statistically significant, 
a separate analysis of variance was performed for each of the two levels. 
The results of these analyses (see Tables 27 and 28) indicated that 
both engineering and industrial technician students with additional prepa-
ration in mathematics showed significantly higher achievement in both 
first semester mathematics and GPI at Wentworth Institute. All F ratios 
calculate·d were significant at the 1 per cent level. 
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Table 27. Analysis of Variance of Wentworth Institute First Semester 
I 
Mathematics Grades and GPI for E~gineering Technician 
Students with Additional High School Mathematics and Those 
I 
without Additional High School Mathematics 
I 
Source of Degrees of Sums of Mean F 
Variation Freedom Squares Square Ratio~ 
(l) (2) (3) I (4) (5) 
I 
First Semester Mathematics Grades 
Between l 1,407.16 1,407.16 -
Within 663 30,903.31 46.61 30.19** 
Total 664 32,310.47 -
First Semester GPI 
Between l 1,128.82 1,128.82 I 
-I 
Within 663 39,722.77 59.91 18.84** 
-
Total 664 40,851.59 - -
~* F value at 5% level is 3.86. 
** F value at 1% level is 6.68. 
Table 28. Analysis of Variance of Wentworth Institute First Semester 
Mathematics Grades and GPI for Industrial Technician Stu-
dents with Additional High School Mathematics and Those with-
out Additional High School Mathematics 
Source of Degrees of Sums of 
I_ 
Mean F 
Variation Freedom Souares S_g_uare Ratio~ 
(l) (2) (3) I ( 4) (5) I 
First Semester Mathematics Grades 
Between l 1,298.90 1,298.90 -
Within 346 l6,6o7 .62 48.00 27 .06** 
Total 347 17,906.52 - -
First Semester GPI 
Between .l 562.92 562.92 -
Within 346 18,540.01 53.58 10.51** 
Total 347 19,102.93 - -
' 
~* F value at 5% level is 3.87. 
** F value at 1% level is 6.71. 
9. Differences between Those Students with Appropriate Physics 
Preparation and Those with a Substitute Science 
A problem similar to that just discus~ed concerned any differences 
in the achievement at Wentworth Institute between those students with 
an appropriate high school physics course and those with a substitute 
science. 
Computations of the Means (X) and Standard Deviations (S.D.)-- The 
means and standard deviations of Wentworth Institute first semester 
physics grades and GPI's were calculated for those with the appropriate 
physics preparation, for those with a substitute science, and for the 
total. Examination of Table 29, which gives the results of the above cal-
culations, showed that about 95 per cent of the engineering technician 
students had completed an appropriate high school physics course, while 
about 66 per cent of the industrial technician students had completed 
such a course. 
For the engineering technician students, only a relatively small 
difference was observed between the physics grades and GPI's earned by 
t~e two groups. However, ther~ seemed to be considerable difference · 
between the achievement of the two groups at the industrial technician 
level. 
Analysis of variance.-~ Again the analysis of variance was applied 
to determine if the above-mentioned differences were statistically signifi-
cant. Table 30 indicates that for the engineering technician students, 
no sig~ificant differences in achievement, as measured by first semester 
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Table 29. The Means (X) and Standard Dev:i!ations (S.D.) of' Wentworth 
Institute First Semester Physics Grades and GPI f'or Stu-
dents with an Appropriate High 1:School Physics Course, f'or 
Those with a Substitute Science Course, and ~or the Total 
I 
w.r. Ph~sics Grades w.r. GPI 
- -Category N X S.D. X S.D. 
(1) (2) (3) ( 4) (5) (6) 
Engineering Technician 
With Appropriate Physics 632 3.99 2.23 2.12 0.78 
With Substitute Science 34 3.85 2.30 2.13 0.82 
Total 666 3.98 2.23 2.12 0;79 
Industrial Technician 
With Appropriate Physics 231 4.43 2.21 2.18 0.72 
With Substitute Science 117 3.46 2.24 1.95 0.75 
Total 348 4.10 2.26 2.10 0.74 
physics grades and GPI, at Wentworth Institute existed between those who 
had had physics in high school and those who had not. 
However, when the results tabulated in Table 31 were considered, 
obvious dif'f'erences in achievement were apparent between industrial tech-
nician students who had had a previous physics course and those who had 
not. The dif'f'erences were significant at the one per cent leveL f'or both 
criteria of' achievement, -- f'irst semester physics grade and f'irst semes-
ter GPI. 
Table 30. 
Source· of 
Variation 
(1) 
Between 
Within 
Total 
Between 
Within 
Total 
Analysis of Variance of Wentworth Institute First Semester 
Physics Grades and GPI for Engineering Technician Students 
with an Appropriate High Schpol Physics Course and Those 
with a Substitute Science Course 
Degrees of 
Freedom 
(2) I 
First 
1 
664 
665 
1 
66~~ 
665 
Sums oft I Mean Squares Square 
(3) I (4) 
Semester Physics Grades 
6.10 I 6.10 33,202.08 50.00 
! 
33,208.18 I 
First Semester GPI 
0.19 0.19 
41,014.93 61.77 
41,015.11 
-
F 
Ratio 
(5) 
0.12 
-
0.00 
-
Table 31. Analysis of Variance of Wentworth Institute First Semester 
Physics Grades and GPI for Industrial Technician Students 
with an Appropriate High School Physics Course and Those with 
a Substitute Science Course 
Source of Degrees of Sums of Mean I F 
I Ratio~ Variation Freedom Squares Square i 
(1) (2) (3) ( 4) I (5) 
First Semester Physics Grades 
Between I 1 726.28 726.28 -Within 346 17,096.48 49.41 14.70** 
Total I 347 17,822.76 i - -
First Semester GPI 
Between 1 I 3tlb.41 3tlb.41 Within 346 I 18,714.52 54.09 
Total 347 I 19,102.93 
~* F value at 5% level is 3.87. " 
** 
F value at 1% level is 6.71. 
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lO. Norms for the AeT Tests 
II 
The norms for each of the four parts and the composite of the ACT 
tests were calculated separately for the engineering and industrial 
technician levels. It was determined that norms for the two levels 
would be of more use and value than those that might have been calcu-
lated using each curricula individually. These norms were calculated 
to provide a basis for comparison with existing national norms as well 
as to provide a readily available means for the educational guidance 
and counseling of students. The following differences were all deter-
mined by the comparison of the standard score equivalents of the fiftieth 
percentiles. 
Comparison between norms for engineering and industrial technicians.--
A br.ief perusal of Tables 32 and 33 indicated ~hat in g~neral the engineer-. 
ing technician students scored higher than the industrial technician stu-
d~nts. This result was anticipated in vi~w of the two different types of 
students involved. 
Comparison of Wentworth Institute norms with national norms.-- A 
comparison of the norms for the engineering technician students with 
those f'or national c0llege-bound students, Tab.les 32 and 34 respectively-, 
showed th~t the national group scored slightly higher on all of the ACT 
tests. However, when these engineering technician students were compared 
with general twelfth-grade students (Table 35), the norms indicate that 
the former scored higher in all but the English test. 
Standard 
Score 
(1) 
36 
35 
34 
33 
32 
31 
30 
29 
28 
27 
26 
25 
24 
23 
22 
21 
20 
19 
18 
17 
16 
15 
14 
13 
12 
11 
10 
9 
8 
7 
6 
5 
4 
3 
2 
1 
Table 32. Percentile Ranks for ACT Tests for Engineering 
Technician Students at Wentworth Institute 
ACT Tests 
Test 1 Test 2 Test 3 Test 4 Tests 1-4 
English Math. Soc. Studies Nat. Sciences Composite 
(2) (3) ( 4) (5) ( 6) 
-
99 99 
99 99 
99 99 99 
98 99 99 
99 95 99 98 99 
99 94 98 96 99 
99 91 97 96 99 
99 88 94 92 98 
99 84 92 87 96 
98 80 88 84 92 
98 75 85 76 88 
93 64 so 71 82 
89 56 78 63 74 
83 47 69 58 65 
79 32 64 52 55 
70 24 53 46 46 
61 18 48 41 36 
49 14 38 36 27 
39 9 33 31 19 
32 8 23 23 14 
23 7 19 18 10 
17 4 15 15 5 
13 2 12 13 3 
10 2 7 10 1 
7 2 5 7 1 
5 1 4 5 
3 3 3 
2 1 2 
1 2 
1 
1 
. 
100 
Standa:rd 
Score 
(7) 
36 
35 
34 
33 
32 
31 
30 
29 
28 
27 
26 
25 
24 
23 
22 
21 
20 
19 
18 
17 
16 
15 
14 
13 
12 
11 
10 
9 
8 
7 
6 
5 
4 
3 
2 
1 
Standard 
Score 
(l) 
36 
35 
34 
33 
32 
31. 
'30 
29 
28 
27 
26 
25 
24 
23 
22 
21 
20 
19 
18 
17 
16 
15 
14 
13 
12 
ll 
10 
9 
8 
7 
6 
5 
4 
3 
2 
1 
Table 33. Percentile Ranks for ACT Tests for Industrial 
Technician Students at Wentworth Institute 
ACT Tests 
Test l Test 2 Test 3 Test 4 Test l-4 
EngJ.,ish Math. Soc. Studies Nat. Sciences Composite 
(2) (3) ( 4) (5) ( 6) 
99 99 
99 99 
99 99 99 
99 99 99 
99 99 99 
99 99 98 
99 99 98 97 99 
99 99 96 96 99 
99 97 95 93 98 
99 91 93 90 97 
97 88 92 84 94 
94 82 86 80 90 
92 69 85 77 85 
85 6o 78 73 78 
78 50 74 69 71 
68 40 64 66 61 
61 32 60 59 52 
55 28 48 45 42 
44 24 44 41 33 
36 18 41, 35 24 
30 12 35 31 18 
25 10 24 26 12 
21 8 18 20 8 
15 4 14 15 4 
ll 2 ll 12 3 
7 l 7 9 l 
5 5 7 l 
4 4 6 l 
2 3 3 
l 2 2 
l 1 l 
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Standard 
Score 
(!) 
36 
35· 
34 
33 
32' 
31 
30 
29 
28 
27 
26 
25 
24 
23. 
22 
21 
20 
19 
18 
17 
16 
15 
14 
13 
12 
ll 
10 
9 
8 
7 
6 
5 
4 
3 
2. 
l 
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Table 34. Percentile Ranks for National College-Bound Students ~ 
ACT Tests 
Standard Test 1 Test 2 Test 3 Test 4 Tests 1-4 Standam 
Score English Math. Soc. Studies Nat. Sciences Composite Score 
(1) (2) (3) ( 4) (5) ( 6) (7) 
36 99 36 
35 99 35 
34 98 99 99 34 
33 97 99 99 . 99 33 
32 96 99 98 99 32 
31 99 94 98 96 99 31 
30 99 92 96 94 98 30 
29 98 90 93 91 97 29 
28 97 87 90 88 94 28 
27 95 83 86 84 91 27 
26 93 79 80 78 87 26 
25 89 76 74 72 81 25 
24 83 72 68 65 75 24 
23 76 67 62 58 67 23 
22 67 60 56 49 60 22 
21 58 53 50 43 51 21 
20 5•1 46 43 39 43 20 
19 43 38 36 34 35 19 
18 36 33 30 30 29 18 
17 29 28 24 26 22 17 
16 22 23 20 22 17 16 
15 17 19 17 17 13 15 
14 12 16 13 13 10 14 
13 9 13 10 9 6 13 
12 7 10 8 7 4 12 
11 5 8 5 5 3 11 
10 4 6 3 4 2 10 
9 3 5 2 3 1 9 
8 2 4 2 2 1 8 
7 1 3 1 1 1 7 
6 1 2 1 1 1 6 
5 1 2 1 1 1 5 
4 1 1 1 1 1 4. 
3 1 1 1 1 1 3 
2 1 1 1 1 1 2 
1 1 1 1 1 1 1 
~Adapted from American College Testing Program, Using the ACT Scores on 
Your Campus, Science Research Associates, Inc., Chicago, Illinois, 1960, p.5. 
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Table 35. Percentile Ranks for National Twelfth-Grade Students ~ 
ACT Tests 
Standard Test 1 Test 2 Test 3 Test 4 Tests 1-41 Standard 
Score English Math. Soc. Studies Nat. Sciences Composite Score 
(1) (2) (3) ( 4) (5) ( 6) (7) 
36 36 
35 99 35 
34 99 34 
33 99 99 99 33 
-32 99 99 99 32 
31 98 99 99 99 31 
30 99 98 98 98 99 30 
29 99 98 98 98 99 29 
28 98 97 97 97 98 28 
27 98 96 95 95 97 27 
26 96 94 93 93 96 26 
25 94 93 91 91 95 25 
24 91 91 88 88 92 24 
23 88 88 84 84 89 23 
22 83 86 80 81 85 22 
21 78 82 76 77 80 21 
20 72 78 71 73 75 20 
19 65 74 65 69 70 19 
18 59 69 59 64 64 18 
17 52 64 52 59 57 17 
16 44 59 46 52 49 16 
15 36 53 41 46 42 15 
14 29 48 35 39 35 14 
13 23 42 30 33 28 13 
12 17 35 24 28 22 12 
11 13 29 20 23 17 11 
10 9 23 16 19 12 10 
9 7 18 12 14 8 9 
8 5 15 9 11 6 8 
7 3 11 6 8 4 7 
6 2 9 3 6 2 6 
5 2 7 2 5 1 5 
4 1 6 1 4 4 
3 4 - 3 3 
2 3 2 2 
1 2 1 1 
W4 
A similar comparison of the norms for the industrial technician 
level with the national norms (Tables 33, 34, and 35) showed that the 
·college-bound students scored considerably higher on all of the ACT 
:tests. When compared with general twelfth-grade students, the indus-
trial technicians scored higher on the mathematics test but lower on 
the other three tests. 
In view of the differences between the nationally reported norms 
and those obtained for the two levels at Wentworth Institute, the value 
of the local norms for guidance and counseling is apparent. 
/ 
11. Intercorrelations of All Variables for Each Curriculum 
Intercorrelations were determined between the thirteen variables 
used for each of the twelve curricula for the first semester group, and 
again for the eighteen variables used for each of the twelve curricula 
for the first year group. The thirteen variables for the first group 
were the nine antecedent variables -- the four part and composite scores 
of the ACT testp, plus high school grades in English, mathemat~cs, and 
science, and their composite; and the four criterion variables -- first 
semester Wentworth Institute grades in English, mathematics, and physics, 
plus first semester GPI. The eighteen variables used for the second 
grqup consisted of the thirteen variables mentioned above plus the five 
additional criterion variables -- second semester Wentworth Institute 
grades in English, mathematics, and physics, plus second semester GPI 
and first year GPI. 
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A detailed analysis of these interccrrelations was not made, since 
this study was primarily concerned with multiple correlations and regres-
sion equations. However, the calculated intercorrelations are presented 
in Tables 64 - 67 of Appendix D for ·completeness of this presentation as 
· well as to provide a basis for some general observations. 
Examination of Table 64 showed that the antecedent variable generally 
indicating ~he g~eatest correlations with first semester GPI for the engi-
neering technician curricula was the ACT mathematics test, ranging from 
.53 to .64, if the small PET group is disregarded. The ACT composite 
scor~s showed the next highest correlations with first semester GPI for 
the engineering technician curricula, ranging from .39 to .58. 
The antecedent variables showing the greatest correlation with first 
semester GPI were not as easily distinguished for the industrial techni-
cian curricula, since some variables were highest for some curricula, 
while others were highest for other curricula (see Table 65). However, in 
general the ACT mathematics test scores and the ACT composite scores again 
showed the highest correlations with first semester GPI. 
from • 26 to . 58 for the ACT mathematics and from • 29 to 
ACT Gomposite. 
These ranged 
.61 for the 
When Tables 66 and 67 which included the second semester and first 
year variables .were examined, results similar to .those described above 
were noted. For example, the ACT mathematics test scores and the ACT .com-
posite test scores generally correlated highest with first semest~r GPI, 
second semester GPI, and first year GPI. The high school co~posite also 
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gave c~nsiderable indication of relationship with first year GPI, espe-
cially for the industrial technician curricula. 
It i.s important to emphasize that the ACT tests in general showed 
much greater relationships with achievement at Wentworth Institute than 
did high school achievement. The relatively law degree of relationship 
between high school achievement and subsequent technical institute 
achievement was quite different from that found generally for four year 
institutions. High school achievement has been generally accepted as one 
of the best single predictors of academic success at four year institu-
tions, including engineering colleges. 
Speculations as to the reasons for the above-mentioned 1oM correla-
tions were not attempted beyond the possibility that the type of students 
admitted to Wentworth Institute was indeed different from that admitted 
to engineering colleges or other four year institutions. 
It should be noted that a considerable number of negative correla-
tions appeared in the t.ables. Most of these negative correlations were 
close to zero or occurred when one of the small groups was being consid-
ered. However, further study in this direction would be necessary to 
fully account for the negative results obtained. Normally, only positive 
correlations would be expected between variables such as those used in 
this study, 
12. Determination of Multiple Regression Equations 
It was determined earlier that there were sufficient differences 
among the curricula at both the engineering and industrial technician 
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levels to warrant separate determination of the regression e~uations 
for each curriculum. The one exception was in the case of the PET 
curriculum. The small number of students (11) in the PET group made it 
impractical to consider it separately. Since the PET students were 
intermingled with the MED and MEP students during the first semester, 
with all taking a common program, it seemed ~ost logical to combine the 
PET with the MED and MEP students to form a composite group for purposes 
I 
of this study. 
The relatively small number of students (21) in the MET curriculum 
raised a ~uestion as to the desirability of combining this group with 
some other similar groups. Unfortunately, the MET curriculum was uni~ue 
in its course re~uirements and no other curricula were found with which 
the MET group could be logically and justifiably combined. In view of 
the above it was decided that the MET curriculum should be treated sepa-
rately but that the results should be interpreted with caution because 
of the relatively small number of students involved. 
Variables selected for regression e~uations.-- The prediction and 
criterion variables to be used in the multiple regression e~uations were 
chosen on an ~priori basis. The more obviously logical combinations 
were selected and were summarized in Table 9. Many other choices of 
combinations of variables were possible but the ones chosen seemed to 
best fulfill the purposes of this study. 
As can be seen from Table 9, eight of the multiple regression e~ua-
tions were composed of three variables each, while two of the e~uations 
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included eight variables each. According to James E. Wert, et al.: 
"In most educational problems, because of the intercorrelation of varia-
bles, little ~dvantage is gained by the addition of variables beyond 
three or four, and even then the number of cases must be large to yield 
greater forecasting efficiency then can be had by using one or two. 
variables." Y With this consideration in mind, as well as the economic 
factors, the predictor variables were limited to two in each case except 
for the two equations that included all seven-part predictor variables 
each. These latter two equations were included so that a comparison 
could be made between their effectiveness in predicting GPI and the ef-
fectiveness of the two equations using the composite of the part scores. 
When the composites were used, arbitrary we~ghts were given to each of 
the parts included. However, when all parts were included in the equa-
tions, the optimal regression weights were determined and utilized for 
each of the parts. 
The multiple regression equations.-- The multiple regression equation 
has the general form, Y = b1X1 + b2X2 + a, for a three-variable problem 
and may be extended to ·include any number of variables.g/ In this 
1/James E. Wert, Charles 0. Neidt, and J. Stanley Ahmann, Statistical 
Methods in Educational and Pyschological Research, Appleton-Century-
Crofts, Inc., New York, 1954, p. 237. 
g/J. P. Guilford, Fundamental Statistics in Psychology and Education, 
McGraw-Hill Book Company, Inc., New York, 1956, pp. 390-434. 
eg_uation: 
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Y = variable to be predicted 
bl and b2 = partial regression coefficients 
X1 and ~ = the respective values of the predictor variables · 
a = const.ant 
With the help of the Boston University Computing Center, the neces-
sary calculations were made to determine the regression constants (a), the 
partial regression coefficients (b), the standard ~artial regression 
coefficients (~), the standard deviations of the standard partial regres-
sion coefficients (cr~), and the coefficients of multiple correlation (R). 
The results of these calculations were presented in Table 68 of Appendix 
E, for the ten eg_uations for the eight engineering technician curricula 
and in Table 69 of Appendix E, for the ten eg_uations for the four indus-
trial technician qurricula. The standard partial regression coefficients 
(~) and the associated standard deviations of the standard partial regres-
sion coefficients (cr~) were presented in order to give some appreciation 
of the actual relative weights that the predictor variables were contribu-
t·ing. 
Presentation of regression equations.-- Using the appropriate deter-
mined values of the constant (a), and the partial regression·' coefficients 
(b), from Tables 68 and 69, the following eg_uations were established for 
the ten different combinations of variables for each of the twelve curricu-
la. The predicted value of any one of the criterion v&riables for an 
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individual in a specified curriculum may be determined by substituting 
the values of that individual's predictor variables in the applicable 
regression equation. 
Equation 1. - Y = First Semester English, X1 = ACT English, 
and X2 = High School English 
AET - Y = .1558 X1 + .2281 X2 + 0.8598 
CHE - Y = .1398 X1 + .2416 X2 + 1.1303 
EEE - Y = .1162 Xl + .2971 X2 + 0.9047 
EEP - Y = .2165 Xl + .1231 X2 + 0.2374 
MED - Y = .1518 Xl + .3996 X2 + 0.1013 
MEP - Y = .1862 X1 + .1476 X2 + 0.5252 
MET - Y = .1053 X1 + .2449 X2 + 1. 7817 
Comp* ·- Y = .1629 Xl + .3207 X2 + 0.2042 
AM - Y = .1813 X1 + .3637 X2 + 0.1687 
BC - Y = .2037 Xl + .2739 X2 + 0.1735 
MD - Y = .1402 Xl + .3442 X2 + 0. 7449 
MP - Y = . 2041 x1 + . 5453 x2 - 1.3887 
Equation 2. - Y = Second Semester English, X1 = ACT English, 
and X2 = High School English 
AET- Y = .1209 x1 + .2265 x2 + 1.6382 
CHE - Y = .0341 Xl + .2219 X2 + 3.1031 
EEE - Y = .0798 X1 + .0307 X2 + 3.2872 
EEP - Y = .1352 x1 + .2558 x2 + 2.1115 
MED - Y = .0355 x1 + .2192 x2 + 3.3396 
MEP - Y = .0294 X1 + .2695 ~2 + 2.9703 
MET - Y = -.0075 Xl - . 4024 X2 + 6. 4068 
Comp* -·y = .0346 X1 + .2586 X2 + 3.0970 
AM - Y = .0374 X1 + . 4637 X2 + 2. 7901 
BC - Y = .0761 x1 + .4209 x2 + 1.8418 
MD - Y = .0651 X1 + .0654 X2 + 3.1581 
MP - Y = .063o x1 + .2158 x2 + 2 .• 7365 
Equation 3. - Y = First Semester Math, X1 =ACT Math, 
and X2 = High School ~th 
AET - Y = .2542 X1 + .3223 X2 - 2.5025 
CHE - Y = .2180 X1 + .4241 X2 - 2.0584 
EEE - Y = .3082 X1 + .1947 X2 - 3.2849 
EEP - Y = • 248.3 X1 + . 4436 X2 - 3 .. 0495 
MED - Y = . 2711 Xl + .3473 X2 - 2. 8347 
MEP - Y = .2966 x1 + .3309 x2 - 3.3239 
MET - Y = .3359 x1 + . 4120 x2 - 4. 93.03 
Comp* - Y = .2669 X1 + .3439 X2 - 2. 7198 
AM-Y = .2883 X1 + .4189 X2 ~ ~.6078 
BC - Y = .1902 X1 + .1696 X2 + 0.2522 
MD- Y = .2922·Xl + .4881 X2- 2.5<)64 
MP - Y = .1908 x1 +1.0926 x2 - 3.0947 
Equation 4. - Y = Second Semester ~th, X1 = ACT Math, 
and X2 = High School Math 
AET - Y = .1294 X1 + . 6767 X2 - 3.0933 
CHE - Y = .1739 x1 + .7003 x2 - 3.1038 
.EEE - Y = . 2264 X1 + .1804. X2 - 1. 4o75 
EEP • Y = .0582 X1 + .4935 X2 + Q.9954 
MED - Y = .0881 X1 + .5197 x2 + 0.3368 
MEP - Y = .1919 Xl + .3508 X2 - 1.6768 
MET - Y = .1910 ,Xl + .0816 X2 + 0.0130 
Comp* - Y = .1229 X1 + .4989 X2 - 0.4513 
AM - Y = . 2015 X1 + .360,5 X2 ,.. Q. 7866 
Bc - y = .1486 x1 + .1625 x2 + 0.7917 
MD - Y = .1988 X1 + .5137 X2 - 1.0444 
MP - Y = .1270 x1 + 1.0567 x2 - 1. 9920 
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Equation 5. - Y =First Semester Physics, X1 =ACT ~at. Sci., 
and X2 = High School Science 
AET ~ Y = .1286 X1 + .2798 X2 + 0~5394 
CHE ,.. Y = .1888 X1 + .0393 X2 + 0.3591 
EEE - Y = .1037 Xl + . 4331 X2 + 0. 4899 
EEP - Y = .2240 X1 + .1115 X2 - 0. 6511 
MED - Y = .1077 X1 + .2215 X2· + 0.7323 
MEP- Y = .0429 X1 + .3266 X2 + 1.7589 
MET - Y = .0680 X1 + .1132 X2 + 3.1055 
Comp* - Y ·= .0880 X1 + .2310 X2 + 1.1315 
.AM - Y = .1716 X1 + .1311 X2 + 1.1641 
BC·- Y = .1200 x1 - .1628 X2 + 2.8762 
IYID - Y = .o444 x1 + .3355 x2 + 2~2451 
MP - Y = • 08~4 Xl + . 4609 X2. + l. 6315 
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Equation 6. - Y =Second Semester Physics~ x1 =ACT Nat. Sci., . 
and X2 = High School Science 
AET - Y = .0618 Xl + .2994 X2 + 1.5900 
CHE - Y = .1684 Xl - .1551 X2 + 1.1110 
EEE .- Y = .1054 Xl + .3634 X2 + 0. 7064 
EEP - Y = .1968 Xl + .2591 X2 ~ 0.3871 
MED - Y = • 0937 Xl + .3455 X2 + l. 0345 
MEP - Y =-.0097 x1 + .4863 x2 + 2.3418 . 
MET - Y = .0447 X1 + .1162 X2 + 2· •. 5894 
Comp* - Y = .0664 X1 + .3880 X2 + 1.'2565 
.AM - Y = .1267 X1 + ~0029 X2 + 2.2391 
BC - Y = .1100 Xl - .2152 X2 + 3.3514 
1YID - Y = .046o X1 + .2322 X2 + 2.5242 
MP - Y = .0160 X1 + .7108 X2 + 1.8595 
E~uation 7· - Y =First Semester GPI, Xl =ACT Composite, 
and X2 = High School Composite 
AET - Y = .2568 X1 + 1.5280 X2 - 3.1296 
CHE - Y = . 2023 X1 + 0. 7539 X2 + 4. 4156 
EEE - Y = .1989 X1 + 0.9421 X2 + 1.9611 
EEP.- Y = .3259 X1 + 1.6516 X2- 8.6469 
MED - Y = • 2414 x1 + 1. 6094 X2 - 2. 9325 
MEP - Y = .1933 X1 + 0.6775 X2 + 3.3093 
MET - Y = .3756 x1 - 0.9982 x2 - 1.6464 
Comp* - Y = .2194 X1 + 1.3057 x2 - 0.3617 
AM - Y = .2634 X1 + 0.6844 X2 + 2.3303 
BC - Y = .1204 X1 + 1.6765 X2 + 8.6197 
MD - Y = .1314 X1 + 2.1749 X2 + 6.0807 
MP - Y = .1999 X1 + 4.616o X2 - 7.5061 
E~uation 8. - Y = First Year GPI, X1 =ACT Composite, 
and X2 = High School Composite 
MET - Y = .1690 Xl + 2.5406 X2 - 0.2981 
CHE - Y = .2025 X1 + 0.5920 X2 + 4.1754 
EEE - Y = .1624 Xl + 0.4748 X2 + 8.0169 
EEP - Y = .1997 X1 + 1.7113 X2 + 2.3686 
MED - i = .1216 x1 + 0.9373 x2 +10.0720 
MEP - Y = .0676 x1 + 1.1349 x2 +12.0150 
MET - Y = .3271 x1 - 1. 8527 x2 + 5.3238 
Comp* - Y = .0982 X1 + 1.0595 x2 +10.9442 
AM - Y = .1736 Xl + 1.5546 X2 + 6.0770 
BC - Y = .1065 Xl + 1. 2846 X2 + ll. 3205 
MD - Y = .0914 X1 + 2.0504 X2 + 9.9177 
MP - Y = .1645 x1 + 3.7128 x2 - 1.2088 
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Equation 9. - Y = First Semester GPI, Xl = ACT English, X2 = ACT 
Math., X3 =ACT Soc. Studies, X4 =ACT Nat. Sci., 
X5 =High School English, X6. =High School Math., 
and X7 = High School Science 
AET - Y = .2265 X1 + .7527 X2 :t- .4413 X3 - :1262 X4 
- .2624 X5 + 1.0890 X6 + .4131 X7 - 8.5325 
CHE - Y = .1052 Xl + . 6950 X2 - .0568 lC_3 + .3531 X4 
+ .6762 x5 + .3120 X6 - .0612 x7 + 0.0727 
EEE - Y = ·-.1564 x1 + 1.0580 x2 - .ooo1 x3 + .1575 X4 
- .4176 x5 + .1773 X6 + 1.2730 x7 - 7.0061 
EEP - Y = . 5630 x1 + . 7151 x2 - . 0758 x3 + .3059 x4 
- .2625 X5 + 1.5552 X6 + .6056 X7 -14.2184 
MED - Y = .0756 X1 + .8111 X2 + .0620 X3 + .1544 X4 
- .3046 x5 + 1.6o27 X6 + .0691 X? - 6.2886 
MEP - Y = -.2638 X1 + .9037 X2 + .2150 X3 - .0446 X4 
- .1750 JC:> + .8155 X6 - .1333 X7 + l.044o 
MET - Y = -.1365 x1 + 1.0957 x2 + . 7260 x3 + .0785 x4 
- 1.0268 x5 + .5670 X6 - .0644 x7 -12.4369 
Camp - Y = .0156 X1 + .8062 X2 + .0745 lC_3 + .0881 X4 
- .2514 x5 + 1.324o X6 - .0496 x7 - 3.3231 
AM - Y = .0990 x1 + .5236 ~ + .123o x3 + .3647 x4 
+ .1472 x5 + .8154 X6 - .1306 x7 + .1159 
BC - Y = -.0209 x1 + .1649 x2 - .0231 x3 + .3145 x4 
- 1.3137 x5 + .6258 X6 - .5768 x7 +10.0751 
MD - Y = .1918 x1 + .6936 x2 + .1107 x3 - .1398 x4 
- . 2553 x5 + 1. 8305 X6 + . 7791 x7 - o. 5305 
MP - Y = . 4820 X1 + . 7638 X2 - .0207 X3 - .0094 X4 
- .5211 x5 + 3.0341 X6 + .8822 x7 -10.3489 
E~uation 10. - Y = First Year GPI, X1 = ACT English, X2 = ACT 
115 
Math. , x3 = ACT Soc. Studies, X4 = ACT Nat. Sci., 
X5 =High School English, X6 =High School Math., 
and X7 = High School Science 
AET - Y = • 2956 X1 + . 4702 X2 + . 2849 JC.3 - • 1040 X4 
+ .3533 X5 + 1.3541 X6 + .3694 X7 - 4. 4234 
CHE - Y = -.0435 X1 + .6659 X2 + .1113 x3 + .3997 X4 
+ .3713 x5 + . 4557 X6 + .3047 x7 + 0.3503 . 
EEE - Y = -.1989 X1 + o 6384 X2 - .0059 X3 + .3022 X4 
- .2628 x5 - .2922 X6 + 1.2993 x7 + 2.2955 
EEP - Y = .~032 X1 + .2790 ~ - .0127 lC_3 + .2884 X4 
+ . 0711 x5 + 1. 516o X6 t o 6230 x7 :- 1. 0542 
MED - Y = -oo844 x1 + .·5416 x2 - .0102 x3 + .1414 x4 
- 1.1591 x5 +·1.7820 X6 + .4913 x7 + 5.7906 
MEP - Y = -.3137 x1 + .6677 -~ + .0279 x3 - .0220 x4 
+ .2715 X5 + .5190 X6 + .2396 X7 + 8.4024 
MET - Y = -.1493 X1 + .9664 X2 + .9373 JC.3 - .0238 X4 
- .7990 x5 - .5094 x6 + .1333 47 - 8.6299 
Comp - Y = -.1000 X1 + .5483 X2 - .0249 X3 - .0578 X4 
- .5781 x5 + 1.2269 X6 + .4389 x7 + 7.5413 
AM-Y= -.1973 x1 + .4187 x2 + 
+ .0510 x5 + 1. 4936 x6 -
BC - Y = .0139 x1 -
_+ 1.2143 x5 + 
.0999 x2 + 
.6475 X6 -
MD - Y = -.0184 X1 + .4040 X2 + 
+ .0248 x5 + 1.9275 x6 + 
.1559 x3 + .3218 x4 
.1896 x7 + 5.3766 
.1569 X3 + .2446 X4 
.8237 x7 +14.3907 
.2697 x3 - .0872 X4 
.0619 x7 + 6.2266· 
MP - Y = .3453 x1 + . 6454 x2 + . 2037 1e_3 - • 2001 X4 
. 6523 x5 + 2. 5679 X6 + 1.1005 x7 - 3. 8997 
If there were a large number of individuals involved, as there 
would be when these e~uations were used for admission purposes, it 
would be a very time-consuming process to calculate the desired cri-
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terion variables from these e~uations for every student. With this in 
mind, a suggested graphical method of predicting criterion variables 
from different combinations of predictor variables was devised under the 
tutelage of Mr. John Alman, Director of the Office of Statistical and 
Research Services, Boston University. Examples of this graphical method 
of solution of the regression e~uations are presented in Appendix F. 
It should be noted that the solutions of the regression e~uations 
were, of course, in the same units as the input data. That is, all 
grades were on a nine-point scale from 0 to 8, and GP~'s occurred as a 
multiple of 10, on a 0 to 40 scale. In order to reduce the results of 
the computations to the same scales as the original data, it was neces-
sary to divide the calculated numerical values of predicted grades by 
two so that they would be on a 0 to 4 scale and to divide the calculated 
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GPI's by ten so that they would al~o be on a 0 to 4 scale. The reductions 
were made for.the graphical presentations so that the determined numerical 
values of the grades and GPI's would be on the scales actually in use at 
Wentworth Institute. 
Coefficients of multiple correlations.-- The calculated coefficients 
of multiple correlation were summarized in Table 36 for the engineering 
technician curricula and in Table 37 for the industrial technician curri-
cula, along with the resp.ective standard errors of estimate. Of the sev-
eral major generalizations that were deduced from the tables, the first 
was that coefficients of multiple correlations were always larger than 
the corresponding zero order coefficients. This was as anticipated since 
"The multiple correlation coefficient, R, is never smaller than any of 
the zero order coefficients, since each additional prediction variable in 
a regression e~uation increases the ability to predict the criterion. " !/ 
It was observed that in general the e~uations with first semester 
criterion variables gave greater coefficients than those using second 
semester criterion variable. This too was not altogether unexpected, since 
the second semester groups were considerably more homogeneous than the 
first semester groups. 
Further observation revealed that the most consistently high coeffi-
cients were obtained from E~uatiQn No. 9 with first semester GPI as the 
1/James E. Wert, Charles 0. Neidt, and J. Stanley Ahmann, Statistical 
Methods in Educa~ion and Psychological Research, Appleton-Century-Crofts, 
Inc., New York, 1954, pp. 246-248. 
Equation ~. First 
Bemo Ellg, 
CUI'ric\Ua R 
" 
(~) (2) (3) 
Am .44 ~.67 
Cl!E .44 ~.48 
EEE: .;56 ~.64 
EElP ·52 ~·53 
MED .48 ~.'IJ. 
MEP .4, ~.69 
MET 
·32 ~·55 
eomp.• 
.46 ~.67 
Range** b6·,52 
Equation ~. First 
Bem. Ellg. 
CUrric\Ua R 
" 
(~) (2) (;5) 
AM 
·56 ~.46 
llC .48 ~.70 
MD .4, ~.70 
liP .sa ~.47 
Range 43-,5S 
2. Second 
Bem. Ellg. 
R 
" 
(4) (') 
.4~ ~.44 
.20 ~.65 
.24 ~.,, 
·39 ~.54 
.26 ~.25 
.42 0.76 
.,a ~.48 
·32 ~.ll 
.20-.42 
!I!AJlLE 36, TilE COEFFICIENTS OF MULTIPLE CORHE:I.A!L'ION (R) AND RESPECTIVE STAmlAR!l 
ERRORS OF ESTD!A!I!S (a) FOR EAcJr REGRESSION EQIIA!riON FOR TilE EliGIREEBI!iG '1BCIINI-
tliA!i otii!Rict1IA 
,, First 4. Second S· First 6, Second 7· First e. First 
Bem. Math. aem. Math. Bem. Plzys:l.as Bem. Hzysic Bem, GPI (Comp) ,Year GPI (Comp) 
R 
" 
R 
" 
R 
" 
:a 
" 
R 
" 
R 
" 
(6) (7) (8) (9) (~0) (ll) (~) (~3) (~4) (l5) (~6) (~7) 
.61t ~.7J, 
·55 2o07 .4~ 2.04 .27 2.~4 .60 .62 .6l ·52 
·5S ~.72 .ss ~.88 .so ~.84 .~ ~·99 .52 ·57 .s4 .s4 
.60 ~·73 .45 ~.as .42 2.07 .42 ~·92 .~ ·74 ·39 .6~ 
·58 ~.77 .;56 ~.66 .49 2.~9 .so 2o0)5 .sa ·73 .~ ·57 
.66 ~.67 ,,, 2.~, .,a 2.00 
·37 2.~4 ·59 .6, ·35 ·59 
.69 ~.78 ·52 ~.90 ., ~.74 ·37 ~.!)l .4, .69 .28 .6, 
.69 ~.6l 
·35 2.22 .~9 ~.a, .~5 ~.84 .46 .62 .46 .sa 
.65 ~.74 .4o 2.o6 .;54 ~·93 .;56 2.ll ·52 .66 ., .60 
·55-.69 ·33-·55 ,,,..,50 ·21-·50 .~-.60 .28-.6~ 
*Comp, Equals MED P~ua MEP Pl.ua PET ** Range of R 'a Ex~uding MET CUrriculum 
2. Second 
Bem. Ellg, 
R 
" (4) (5) 
.;56 ~.;54 
.;58 ~·39 
.a ~.48 
.;56 0,97 
.a-.,e 
!I!AJlLE 37, TilE COEFFICIENTS OF MULTIPLE CORHE:I.A!L'ION (R) AND RESPECTIVE ~ 
ERRORS OF ESTIMAm (a) FOR EACI! REGRESSION E'lUATION FOR TilE J:llDlm'liiAL !I.!EC!lliiCIAl! 
otii!Rict1IA 
,, First 4, Second 5. First 6. Second 7· First e. First 
Bem. Math. Bem. Math. Bem. Plzysics Bem. Plzysio Bem, GPI (Comp) Year .GPI (eomp) 
R 
" 
R 
" 
R 
" 
R 
" 
R 
" 
R rt 
(6) (7) (8) (9) (~o) (ll) (~) (~;5) (~4) (~5) (~6) (~7) 
.64 ~·73 ·50 ~.86 .48 ~·93 .,a 2,08 .6l ·57 ·54 ·~.9 
.4o 2.o6 .,a 2.~8 ·35 2.ll ·32 2oll .~ .64 .;58 ·57 
.62 ~·77 .49 ~.87 .26 2.2, .22 2o07 .42 .68 .44 ·54 
.eo ~.42 .67 ~.68 .4o 2.02 ·5~ ~.6l .69 '·59 .64 ·52 
.4o-.8Q .;50-67 .26-.48 .22-.~ .~-.69 ,e-.64 
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9· First ~O.First 
Bem.GPI (Parts) Year GPI (Parts) 
R 
" 
R 
" 
(~8) (l9) (20) (a) 
.68 
·56 .6s ·50 
.6~ 
·53 .62 .so 
.6, .6, .56 
·55 
.65 .68 .sa 
·54 
.69 
·57 ·55 .;2 
.66 .sa .56 
·54 
.7;5 .46 .7;5 .45 
.65 
·59 .~ ·54 
.6~-.69 ~-.65 
9· First ~O,First 
Bem.GPI (Parts) Year GPI (Parts) 
R 
" 
R 
" (l8) (~9) (20) (a) 
.64 
·55 ,6l .46 
.44 .6, .47 ·54 
·57 .62 .54 ·~ 
·77 ·52 .Bl. .4o 
.44-.77 47-·Bl. 
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criterion variable and the four ACT part scores plus the three high 
school grades as predictor variables, The range of coefficients for 
this equation was .61 to .69 for the engineering technician curricula, 
and .44 to .77 for the industrial technician curricula. Equation No. 10 
with first year GPI as the criterion variable and the four ACT part 
scores plus the three high school grades as predictor variables, indi- ·~ 
cated about the same degree of relationship as Equation No. 9 for the 
industrial technician curricula. The equation showing the next highest 
degree of relationship was Equation No. 3 which used first semester 
mathematics as the criterion variable and ACT mathematics plus high 
school mathematics grade as the predictor variables. The range of the 
coefficients of multiple correlations for this equation was .55 to .69 
for the engineering technician curricula and .40 to .80 for the indus-
trial technician curricula. 
It should also be pointed out that reasonably consistent and high 
coefficients were also obtained with Equation No. 7 with first semester 
GPI as the criterion variable and ACT composite plus the high school com-
posite as the predictor variables. The ranges were .41 to .60 for the 
engineering technician curricula and .41 to .69 for the industrial tech-
nician curricula. 
Obviously, many other detailed observations could have been made 
from Tables 36 and 37 concerning th~ variations in the degrees of rela-
tionships for individual curricula and for each of the equations. 
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However, the above generalizationp s~emed mostr appropriate for the pur-
poses of this study. The d~ta are available in the tables if a more 
detailed analysis is desired. 
The standard error of estimate.-- In order to have some apprecia-
tion of the degree that the predicted values would deviate from actually 
obtained ones, it was necessary to calculate the standard error of esti-
mate for each of the 120 multiple regressio~ ·equations. The following 
relationship was used for the calculations:±/ 
where 
cr1.23 =the standard ~rror of multiple estimate, 
cr1 =the standard deviation of the criterion variable, 
R = the coefficient of multiple correlation. 
The results of these calculations were summariz~d in Tables 36 and 37 
with the corresp~nding coefficients of multiple correlation. These 
values were subject to similar interpretations as other standard errors. 
In other words, if a large number of predictions of a particular varia-
ble were made, about two-thirds of them would be expected to be within 
cr1. 23 units of the true value. 
In the example in Appendix F concerning the individual who was in-
terested in enrolling in the AET curriculum, the predicted value for 
1/J. P. Guilford, Fundamental Statistics in Psychology and Education, 
Mc-Graw-Hill Book Company, Inc., New York, 1956, p. 398. 
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the first semester GPI was approximately 2.8. If the value for the 
standard error of estimate taken from column (19) of Table 36 (0.56) 
were applied to this predicted value of 2.8, it follows that this 
predicted measure of achievement would be within 0.56 of the true value 
in about two-thirds of the cases so determined. 
CHAPTER V 
SUMMARY, LIMITATIONS, CONCLUSIONS AND 
SUGGESTIONS FOR FURTHER RESEARCH 
The following is a summary of the more pertinent findings of 
the study including the limitations that should be considered in 
the interpretation and use of the results. The suggested limita-
tions are not presented in a separate section but are included where 
they seem most appropriate. The section on conclusions includes 
concise statements of the conclusions drawn from the results and 
for the most part are directed toward the stated purposes of the 
study. The last section presents several suggestions for further 
research based on the results of this and s.imilar studies·. 
1. Summary of Findings and Limitations 
Differences between engineering technician and industrial tech-
nician levels.-- The results of the first analysis of variance indi-
cated that there were statistically significant differences between 
the students at the engineering technician level and those at the 
industrial technician level. All nine of the antecedent variables 
indicated significant differences at the 1 per cent level of confi-
dence. These results were as anticipated since the admission re-
quirements to the two levels were sufficiently different to almost 
insure different types of students. 
-122-
123 
The nine criterion variables used, grades and GPI's earned 
during the first and second semesters at Wentworth Institute, did 
not in general indicate statistically significant differences be-
tween the two levels. Since differing degrees of expectancy were 
maintained for the performance of students at the two levels, it 
was not anticipated that these criterion variables would generally 
show differences between the two types of programs. However, two 
of the criterion variables did show that there were statistically 
significant differences between the two levels, first semester 
English being significant at the l per cent level and second semes-
ter English at the 5 per cent level. The reasons for these unex-
pected departures were not pursued nor speculated upon but were 
considered to be fertile areas for subsequent study. 
On the basis of the determinations, it was apparent that there 
were sufficient differences between the engineering technician and 
industrial technician levels to require their separa~e considera-
tion. 
Differences among engineering technician curricula and among 
industrial technician curricula.-- Having established that there 
were distinct differences between the two levels, it was then neces-
sary to determine if significant differences existed among the eight 
curricula at the engineering technician level and among the four 
curricula at the industrial technician level. The firs.t steps in 
these determinations were the analyses of variance among the 
enginee~ing technician curricula and among the industrial technician 
curricula using the same eighteen variables as the earlier analysis 
of variance. 
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For the engineering technician curricula, the ACT natural sciences 
scores and high school English grades, showed differences significant 
at the 1 per cent level, while the ACT social studies, ACT composite, 
' and high school mathematics grades indicated differences significant 
at the 5 per cent level. Of the criterion variables only achievement 
in first semester physics gave any indication of statistically signifi-
cant differences and this was at the 5 per cent level of confidence. 
For the industrial technician curricula three antecedent variables: 
ACT social studies, ACT natural science, and the high school science 
grade; and none of the criterion variables indicated that there were 
statistically significant differences among the four curricula at the 
5 per cent level. 
Graphical presentation of differenceg among the engineering tech-
nician curricula and among the industrial technician curricula.-- In 
the preceding analyses of variance it was determined that. there were 
statistically significant differences among the enginee~ing technician 
curricula and among the industrial technician curricula. However, there 
were no indications as to which curricula were differing from each other. 
In order to obtain some indication of the direction and magnitude 
of tne determined differences a graphical representation was made of the 
results. The various measures of the eighteen variables used were 
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converted to modified standard means for each curriculum. Then on 
a scale ranging from -7 to +7 the relative positions of the curricula 
were plotted according to the calculated standard means for each of 
the variables. These graphical representations indicated not only the 
relative positions of the curricula for each variable, but also the 
varying patterns of positions from variable to variable. 
It was found that the various curricula were above the mean the 
indicated number of times for the nine antecedent variables: engi-
neering technician curricula -- AET, 1; CHE, 4; EEE, 8; EEP, 0; MED, 4; 
MEP, 6; MET, 4; and PET, 1; and industrial technician curricula -- AM, 7; 
BC, 3 (all occurring for the second semester); MD, 1; and MP, 6 (5 of 
these 6 were consistently high on the ACT tests). It was further noted 
that the PET group was the lowest of all the engineering technician 
curricula for seven of the nine variables. 
The nine criterion variables generally showed much less dispersion 
among the means of the curricula. The relative position pattern was 
again demonstrated by the number of times that each of the curricula 
were above the mean of the group: engineering technician curricula 
AET, 1; CHE, 4 (all in the first semester); EEE, 6; EEP, 4 (all in the 
second semester); MED, 6 (5 of which were in the second"semester); MEP, 
2; MET, 7; and PET, 2; and industrial technician curricula -- AM, 8; 
BC, ·3 (all during the first semester); MD, 9; and MP, 3· 1 
It would have been extremely interesting and rewarding to have been 
able to further pursue some of the suggestions and implications raised 
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by the observations of these graphical representations of the relative 
positions of the curricula for the different variables. However, this 
would not fulfill the purposes of the present study and therefore must 
be relegated to some future considerations. 
A word of caution must also be interjected at this point concern-
ing the care that should be used in interpreting the differences and 
patterns observed in these graphical portrayals. The actual differ-
ences between the various curricula are often very small, in many in-
stances not even statistically significant at the 5 per cent level of 
confidence. 
Duncan test for multiple comparisons of the differences among the 
engineering technician and among the industrial technician curricula.--
Although the preceding analyses of variance indicated that statistically 
significant differences did exist among the various curricula and the 
graphical presentation provided additional insight into the existing 
differences, there were, up to this point, no indications of which of 
the curricula were significantly different from one another. In order 
to provide this information the Duncan Test ~or Multiple Comparisons ~ 
was applied to each of the variables that indicated statistically sig-
nificant differences among the curricula. 
The Duncan Factors and the least significant differences between 
the curricula means were calculated fo~ the engineering technician 
~ 1 David B. Duncan, "Multiple Range and Multiple F Tests," Biometrics 
1955), 11:1-42. 
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curricula for the following variables: ACT social studies, ACT natural 
science, ACT composite, high school English, high school mathematics, 
and first semester Wentworth Institute physics. On the basis of these 
results several generalizations could be made without becoming too in-
volved in this facet of the study. The most obviously consistent re-
sult was that the PET curriculum could be distinguished from all other 
curricula on all of the ACT variables included. It was also observed 
that the EEE and MEP curricula in general could be distinguished from 
a large number of the qther curricula. It should be pointed out here 
that the graphical presentation showed that the PET curriculum had the 
lowest mean for all three of the above mentioned ACT variables and that 
the EEE and MEP curricula were consistently above the mean. These ob-
servations have led to the tentative conclusion that at least, on the 
basis of the antecedent variables, the PET students are generally lower 
in ability than those of the other curricula. A reversed type of con-
clusion was made concerning the EEE and MEP curricula -- they could be 
distinguished as being above many of the other curricula in ability, 
as measured by these antecedent variables. 
The Duncan Factors and the least significant differences between 
the curricula means were also calculated for the four industrial tech-
nician curricula for the following variables: ACT social studies, ACT 
natural science, and high school science. There were also two generali-
zations that could be made concerning the distinctions noted. The BC 
curriculum proved to be distinguishable from all other curricula 
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according to the kCT social studies test and from all but MD on the ACT 
natural science test. The BC curriculum was also the lowest on both of 
these tests as shown in the graphical presentation. This would lead to 
the conclusion that the BC stude~ts were the lowest in ability of the 
industrial technician curricula according to these antecedent variables. 
The MP group was distinguishable from all_ the other on the basis of high 
school science grades. Again when the graphical representation was con-
sulted it was found that this group was the lowest for this particular 
variable. However, it was not as easy to draw the usual conclusion on 
the basis of this variable, since the MP group was clearly above average 
on five of the nine antecedent variables. 
Conclusions based on determined differences.-- There was a prepon-
derance of evidence indicating that the two levels should be separately 
treated and further that the curricula at each of the levels should also 
be individually considered. 
There was one notable exception to the above generalization that was 
made for the PET curriculum. The small number of students enrolled in 
this program (11) made it most desirable to merge these students with those 
of stmilar curricula. Fortunately the MED and MEP programs were very simi-
lar and for all practical purposes identical for the first semester. Thus 
the PET students were combined yith those of the MED and MEP curricula to 
form a composite group of MED + MEP + PET. 
It would also have been very desirable to combine the students in 
the MET program with those of similar programs for the same reason since 
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the number of students involved (21) was relatively small. However, in 
this instance, no such curricula were available with which to combine, 
the MET p,rogram being unique in its requirements. In view off this, the 
MET program was considered separately but due caution was exercised in 
the interpretation of the results obtained with the relatively small 
number of students. 
Difference in achievement between students with additional mathema-
tics and those meeting minimum admission requirements.-- At both the 
engineering technician and industrial technician levels an attempt was 
made to determine if statistically significant differences in achieve-
ment at Wentworth Institute existed between those students who had com-
pleted at least one year of high school mathematics beyond that required 
for admission to Wentworth Institute and those who met only the minimum 
admission requirements. First semester mathematics grade and GPI were 
the criteria u~ed as measures of achievement at Wentworth I~stitute. 
It should be pointed out that although it would have been desirable 
to determine this differe~ce for each curriculum, insufficient numbers of 
students were involved for this ~ype of calculation. 
It was found that about 61 per cent of the engineering technician 
students and about 71 per cent of the industrial techniqian students had 
taken at least one course in high school mathematics beyond that required 
for admission to Wentworth Institute. The analyses of yariance that were 
performed at both levels indicated that those students with the additional 
mathematics preparation achieved greater success in both first semester 
~0 
mathematics and GPI than those without the additional preparation. The 
differences were all significant at the 1 per cent level of confidence. 
Differences in achievement between those students with appropriate 
physics preparation and those with a substitute science.-- This problem 
concerned the determination of any statistically significant differences 
that existed between those students who had completed an appropriate 
physics course in high school and those who were admitted to Wentworth 
Institute on the basis of a substitute science. The procedure followed 
was very similar to that used in the preceeding problem concerning mathe-
matics achiev.ement. The measures of achievement at Wentworth Institute 
used in this determination were first semester physics grades and GPI. 
About 95 per cent of the engineering.technician students and about 
66 per cent of the industrial technician students were found to have com-
pleted a physics course in ~igh school that was appropriate for admission 
purposes at Wentworth Institute. The analyses of variance indicated that 
the differences in achievement in first semester physics and GPI between 
these two catagories of engineering technician students were not statis-
tically significant at the 5 per cent level of confidence. The use of 
the above results should be carefully considered in view o~ the small 
number of students in the group that did not submit the appropriate 
physics course. 
The results of the analyses of variance for the industrial technician 
students indicated that there were statistically significant differences 
in achievement in both of the criterion variables between those with and 
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those without the appropriate physics course. The differences were sig-
nificant at the 1 per cent level. 
Several obvious implications were drawn from the two preceeding sec-
tions concerning high school preparation in mathematics and physics. 
Firstly, it appeared that both engineering techni~ian a~d industrial tech-
nician students with additional high school preparation in mathematics 
had a distinct advantage over those students whose preparation met only 
the minimum admission requirement. Secondly, it was also apparent that 
those industrial technician students without the appropriate physics 
course were at a distinct disadvantage with respect to those who had had 
such a course. A clear implication concerning the engineering technician 
students could not be made because of the small number of students in-
volved who had not completed the prerequisite physics. 
Norms for the ACT tests.~- Norms for both the industrial technician 
and engineering technician levels were calculated for each of the four 
parts and composite of the ACT tests. Thes~ norms wer~ determined in 
order to have a means of comparison with existing national norms as well 
as an instrument for the educational guidance and counseling of students. 
The results of the comparisons between the norms for the two levels 
of instruction substantiated the earlier findings that in general the 
engineering technician students scored higher on the ACT tests than the 
industrial technician students. 
It was further revealed that the no~s for the national college-
bound students were slightly higher on all the ACT tests than the norms 
U2 
for the engineering technician students and were considerably higher then 
those for the industrial technician students. However, the engineering 
technician norms were higher on all but the English test when.compared 
with general twelfth-grade students. The industrial technician nqrms were 
higher on the mathematics test only when compared with general twelfth-
grade students. 
These results again point out the importance of a good mathematical 
background for, these types of curricula. 
Intercorrelation of all variables for each curriculum.-- Intercorre-
lations were determined between the thirteen variables for the first se-
mester and the eighteen variables for the second semester for each of the 
eight engineering technician and the four industrial technician curricula. 
In view of the primary purposes of this study, a detailed analysis of 
these intercorrelations was not considered appropriate. However, there 
were several generalizations that seemed pertinent to the general discus-
sion. 
It was observed that the ACT mathematics scores, and the ACT com-
posite scores, generally showed the highest correlations with first semes-
ter GPI, second semester GPI, and first year GPI. It was also noted that 
the high school composite scores gave considerable indication of relation-
ship with first semester GPI, especially for the industrial technician 
curricula. 
It should be emphasized, however, that generally the ACT tests showed 
much greater relationships with achievement at Wentworth Institute than 
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did the measures used ~or high school achievement. These results are 
somewhat di~~erent ~rom those that have been generally ~ound in research 
studies o~ this type in the past. In general, high school achievement 
has been ~ound to be the best single predictor o~ academic success. How-
ever, aptitude and achievement tests have also been considered· to be ex-
ceptionally good predictors o~ collegiate success. 
Again, this was another ~acet that would have been o~ tremendous 
interest to pursue as to the details concerning these di~~erences and 
the possible reasons underlying them. Perhaps it will su~~ice,to gen-
eralize that the implication here was that the type o~ student admitted 
to a program at Wentworth Institute was di~~erent ~rom that admitted to 
other kinds o~ institutions. 
One other area o~ concern that it did not seem ~easible to investi-
gate ~ully pertained to the negative correlations that appeared in the 
tables. Since most o~ the numerical values o~ these discrepancies were 
close to zero, or occurred when one o~ the smaller groups was being con-
sidered, they could probably be accounted ~or within the realm o~ statis-
tical errors. However, ~urther study would be desirable to ~lly account 
~or the resulting negative correlations. 
Determination o~ multiple regression equations.-- On an~ priori 
basis ~he predictor and criterion variables were selected ~or ten 
di~~erent multiple regression equations ~or each o~ the twelve curricula. 
The various combinations of the variables chosen (see Table 9) seemed 
to best fulfill the purposes of this study. Eight of the equations 
were composed of three variables each while two of the equations in-
cluded eight variables each. These eight variable equations were in-
cluded so that a comparison could be made between their effectiveness 
as academic predictors and the effectiveness of the three variable equa-
tions which were made up of the composites of these variables. 
The determined regression equations were made up of the appropriate 
partial regression coefficients and the corresponding constants for each 
of the ten equations for each of the twelve curricula. If it were de-
sired to predict the achievement of an individual in a particular area 
of study, it is a relatively simple matter to substitute his scores from 
the appropriate predictor variables into the applicable equation. How-
ever, if there were ~any individuals involved, as there would be in an 
admissions situation, it would be a very laborious and time consuming 
chore to make the necessary calculations for each student. In view of 
this a suggested graphical solution of the regression equations was pre-
sented in Appendix F. These graphs could be entered with the known values 
of the predictor variables and the predicted criterion variable determined 
directly from the ordinate. The ACT scores were plotted as abscissas with 
high school grades represented by equidistant parallel lines the slope 
and separation of which had been calculated from the regression equations. 
The coefficients of multiple correlation obtained for these equations 
were, as expected, always larger than the corresponding zero order 
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correlations. It was also observed that the coefficients obtained with 
the first semester measures as criterion variables were generally higher 
than those obtained with second semester criterion variables. Undoubtedly, 
the increased homogeneity of the second semester groups over the first 
semester groups would account for many of the observed differences .. 
It was also noteworthy that the two equations that included eight 
variables each showed the highest degrees of relationship between the 
predictor and criterion variables. Equation No. 9, using first semester 
GPI as the criterion variable and the four part scores of the ACT tests 
plus the three high school grades as predictor variables, gave the most 
consistently high coefficients of multiple correlation, varying from .61 
to .69 for the engineering technician curricula and from .44 to .77 for 
the industrial technician curricula. Equation No. 10 which included the 
same seven predictor variables as above, but using first'year GPI as the 
criterion variable also gave consistently high res~~ts. This was espe-
cially true for the industrial technician curricula, with Equation No. 10 
giving close to the same results as those obtained with Equation No. 9. 
Equation No. 7 which used first semester GPI as the criterion varia-
ble and the ACT composite plus the high school composite as the predictor 
variables also gave reasonably high and consistent coefficients, ranging 
from .41 to .6o for the engineering technician curricula and from .41 to 
.69 for the industrial technician curricula. 
Of course, any statistically determined information is subject to 
definite limitations. In order to have some appreciation of the degree 
that the predicted values would deviate from actually obtained ones, 
the standard error of estimate was calculated for each of the one hundred 
and twenty multiple regression equations.1f No predicted value of a cri-
terion variable should be considered without reference to the appropri-
ate standard error of estimate. 
2. Conclusions 
The conclusions.derived from a research project such as this one 
are to some extent based upon antecedent assumptions. In view of this 
several of the more pertinent assumptions are again listed here just 
prior to the presentation of the conclusions of the study. 
~ 
1. I~ was assumed that the ACT tests were sufficiently reliable 
and valid for the purpose~ of this study. 
2. Although the ACT tests (Form lA) had been previously adminis-
tered in a nation wide program, it was assumed that the few 
students previously tested in the New England area would not 
significantly effect the results of the study. 
3. It was further assumed that the in~ormation regarding high 
school achievement was accurately submitted by high school 
personnel. 
4. The information regarding Wentworth Institute achievement was 
also assumed to have been accurately recorded on the students' 
records. 
~See pages 118, 120, 121. 
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5. The grades received in high school and at Wentworth Institute 
were assumed to be valid measures of achievement. 
6. The results calculated by the computer were assumed to be 
accurate. 
7· The programs at Wentworth Institute were assumed to be suffi-
ciently similar to other technical institute type programs 
throughout the country that the results of this study could 
be utilized at such institutions. 
With the above assumptions in mind the results of this study have 
led to the following conclusions regarding the originally stated pur-
poses:Y 
1. Statistically signi'ficant differences, as measured by the part 
and composite scores of the ACT tests, and by the individual 
and composite grades in high school English, mathematics, and 
scienc~were determined: 
a. to exist between students who were taking an engineering 
technician course and those who were taking an industrial 
technician course at Wentworth Institute; 
b. to exist among the eight curricula at the engineering 
technician level: AET, CHE, EEE, EEP, MED, MEP, MET, 
and PET; and 
1/These conclusions are presented in the same terms and format as the 
originally stated purposes on pages 4-6. 
c. ~o exist among the four curricula at the industrial 
technician level: AM, BC, MD, and MP. 
The statistically significant differences that were determined to 
exist were sufficient to require the separate consideration of each of 
the curricula for the remainder of the study. 
2. Statistically significant differences in achievement at 
Wentworth Institute, as measured by the first semester 
mathematics grade and GPI, were determined: 
a. to exist between those students at the engineering tech-
/ 
nician level who had completed at least one mathematics 
course in high school beyond that required for admission 
to this level and those who met the minimum requirements; 
and 
b. to exist between those students at the industrial tech-
nician level who had completed at least one mathematics 
course in high school beyond that required for admission 
to this level and those who met the minimum requirements. 
3. Statistically significant differences in achievement at 
Wentworth Institute, as measured by first semester physics 
grade and GPI, were: 
a. not determined to exist between those students at the 
engineering technician level who had completed a labora-
tory course in physics in high school and those who were 
admitted on the basis of the completion of a science 
course other than physics; and 
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b. determined yo exist between those students at the indus-
trial technician level who had completed a physics course 
in high school and those who were admitted on the basis 
of the completion of a science course other than physics. 
4. As a contribution to the literature as well as to provide 
readily available instruments for the educational guidance 
and counseling of students, norms for the four part and com-
posite scores of the ACT tests were determined separately for 
the engineering technician level and the industrial technician 
level. There were sufficient differences between these two 
sets of norms and between these and the published national 
norms to conclude that they were indeed a contribution to the 
literature. It was further concluded that the norms for the 
engineering technician level were not greatly different from 
the national norms while the norms for the industrial techni-
cian level were below the national norms. 
5. The validities of the ACT tests and high school achievement as 
predictors of success for each of the eight curricula at the 
engineering technician level, and for each of the four curricula 
at the industrial technician level were established. It was 
significant to.note that generally the ACT tests showed greater 
relationships with achievement at Wentworth Institute than did 
the measures used for high school achievement. 
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6. Multiple regression equations were obtained for the predic-
tion of academic success for the various curricula at the 
engineering technician level and for those at the industrial 
technician level. It was concluded that all of the coeffi-
cients of multiple correlation were larger than the corre-
sponding zero order correlations and that generally, higher 
multiple coefficients were obtained with first semester 
' 
criterion variables. The equations showing the greatest 
degrees of relationship between the predictor and the cri-
terion variables were those that included the four ACT part 
scores plus the three high ~chool grades. The equation using 
ACT composite scores plus the high school composite as pre-
dictor variables also gave reasonably high and consistent 
results.!/ 
-3. Suggestions for ~rther Research 
As usually occurs when one engages in research of the type reported 
here, several areas for more detailed and penetrating analysis were 
identified which could not currentl~ be pursued because of limitations 
previously imposed. These limitations in no way reflect upon the relative 
importance of these other areas, but simply indicate the scope of the 
present study. One area so ~dentified.concerned the differences among 
the various curricula at each of the two levels. It would have been most 
~See page 143a for a summary of the limitations imposed by the antecedent 
assumptions as well as those encountered during the completion of the study. 
interesting and of considerable value to have studied the results in 
more detail in an effort to determine the reasons for the existing 
differences. 
Another area that was identified as being worthy of further study 
concerned the zero order intercorrelations. Because of the established 
limits of this study only the more obvious generalizations and conclu-
sions relating to the large number of intercorrelations were reported. 
Again this seemed to be a potentially fruitful sou~ce of additional in-
formation regarding the students enrolled in the various curricula. 
Cross-validation.-- Extreme caution should be exercised when using 
the results of a statistical validation study of specified variables 
as predictors of success. The results of the present study indicated 
which combinations of the selected variables were best suited to pre-
diet academic success for the groups of students actually involved in 
the study at Wentworth Institute. This does not necessari~y mean, 
however, that the results would be equally applicable to other groups 
of students who might wish to enroll at Wentworth Institute at a later 
date. In order to det~rmine the applicability of these results to sub-
sequent groups of students, it would be necessary to perform a cross-
validation study. That is, the same combinations of variables would 
. 
have to be applied to a second relevant group, such as the next entering 
class, in order to determine whether the results of the first study were 
truly valid as general predictors. Obviously such a cross-validation 
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study should be made before the results of the present study are applied 
to other groups of students at Wentworth Institute or other similar 
type of institution. 
other measures as predictor variables.-- Many other variables simi-
lar to those selected might profitably be studied in terms of their 
ability to predict academic success at Wentworth Institute. Among the 
more commonly used general aptitude tests for predicting purposes are 
the Scholastic Aptitude Test (SAT) of the College Entrance Examination 
Board, the American Council on Education Psychological Examination for 
College Freshmen (ACE), the Ohio State University Psychological Examina-
tion(9SPE) and the Metropolitan Achievement Test for Secondary Schools 
(MAT). It might also be rewarding to use a more specialized ability test 
such as the Pre-Engineering Ability Test (PEAT) which is extensively 
used by engineering colleges. 
Several different measures of high school achievement such as: 
percentile rank in the graduating class, senior year grades and average, 
and average of first three years in high school, have also been applied 
to prediction problems with considerable success and might well be in-
cluded in further studies for programs such as those offered at Wentworth 
· Institute. 
Another different area o~possible predictor variables that un-
doubtedly could lead to interesting and profitable results includes the 
non-intellective predictors. Some of these variables might include: 
1~ 
personality measures such as the Minnesota Multiphasic Personality 
Inventory (MMPI), or the Manifest Anxiety Scale; interest inventories, 
such as the Kuder Preference Record, or the Strong Vocational Interest 
Blank; or biographical information such as socioeconomic status, size 
of family, place of residence, campus activity, work experience, and 
study habits. 
It is hoped that the design of this study will be helpful to others 
who may undertake other critic~lly needed research projects at the junior 
college and technical institute levels of education. 
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The following is a summary of the limitations imposed by the ante-
cedent assumptions as well as those encountered during the completion 
of the study. The results of the study are subject to the following 
limitations based on the antecedent assumptions: 
1. The reliability and validity of the ACT tests; 
2. the "security" of the ACT tests; 
3. the accuracy of the information pertaining to high school 
achievement; 
4. the accuracy of the students' records of achievement at 
Wentworth Institute; 
5. the validity of high school and Wentworth Institute grades 
as measures of achievement; 
6. the accuracy of the computer calculations; and 
7· the similarity of the programs at Wentworth Institute to 
other technical institute type programs throughout the country. 
The results of the study are also subject to the following limita-
tions which were encountered during the completion of the study: 
1. The accuracy of the calculated modified standard means; 
2. the validity of the results obtained with the relatively 
small MET group; 
3. the selection of variables; and 
4. the applicability of the results to subse~uent classes at 
Wentworth Institute until a cross validation study has been 
completed. 
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APPENDIX A 
SAMPLE DATA SHEET 
WENTWORTH ADMISSION STUDY - LIBBY 
Curr. Field 
Name I I I I D D 
4" 5 6 7 8 
rn Math. Soc. St. Sci. TOTAL ACT Scores rn rn rn I I I I 
9 10 11 12 13 14 15 16 17 18 19 
o· Math. Sci. Comp. H. S. Grades rn I I I D 
20 21 22 23 
r, Math. prr G. P. I. W. I. Grades D rn (First Semester) 24 25 26 27 28 
D Math. prr G. P. I. W. I. Grades D rnrn I-' (Second Semester) 29 30 31 32 33 +=" \.Jl 
Curricula 
(1) 
AET 
CHE 
EEE 
EEP 
., 
MED 
MEP 
MET 
PET 
APPENDIX B 
TABLES OF STANDARD MEANS 
Table 38. - Standard Means (Z) of Five ACT Scores for 
the Eight Engineering Technician Curricula 
ACT Standard Means 
English Math. Soc. Studies Nat. Science Composite 
(2) (3) ( 4) (5) (6) 
< 
+ 0.47 - 1.17 - 0.82 - 2.78 - 1.52 
- o.4o + 1.70 + 1.94 - 0.24 + 0.95 
+ 0.19 + 1.19 - 0.62 + 2.43 + 1.08 
- 2.56 - 1.15 - 0.66 - 0.89 - 1.58 
+ 0.88 - 1.06 - 0.10 - 1.04 - 0.48 
+ 0.80 - 0.29 + 2.78 + 2.46 + 2.04 
- 1.97 + 1.66 + 0.99 - 0.72 + 0.03 
+ 0.57 - 6.26 - 6.55 - 6.88 - 6.52 
Table 39. Standard Means (Z) of Three High School Grades and Com-
posite for the Eight Engineering Technician Curricula 
Curricula High School Standard Means 
English Mathematics· Science Composite 
(1) (2) (3) ( 4) (5) 
AET 
- 0.33 - 0.39 - 1.00 - 0.27 
CHE - 0.90 + 0.62 - 0.56 - 0.09 
EEE + 0.66 + 1.78 + 1.25 + 1.36 
EEP - 4.18 - 2.64 - 1.12 
- 3-36 
MED + 1.48 - 0.70 + 0.31 + 0.27 
. 
MEP + 2.54 
- 0.39 - 0.69 + 1.09 
MET 
- 1.72 - 1.94 + 1.12 - 1.91 
PET - 1.15 - 3.64 - 3.18 
- 3~36 
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APPENDIX B 
(Continued) 
Table 4o. Standard Means (Z) of the Three Wentworth Institute 
First Semester Grades and GPI for the Eight Engin-
eering Technician Curricula 
Curricula First Semester Grades and GPI Standard Means 
English Mathematics Physics GPI 
(1) (2) (3) (4) (5) 
AET + 0.83 - 0.59 - 1.03 - 0.13 
CHE + 0.83 + 1.49 + 0.22 + 1.77 
EEE - 0.95 + 0.32 + 1.71 - 0.38 
EEP - 1.00 - 1.95 - 0.58 - 0. 76 
MED + 0.50 - 0.05 - 1.89 - 0.13 
MEP + 0.50 + 0.41 - 0.72 - 0.38 
MET + 0.95 - 0.72 + 3-78 + 1.64 
PET - 1.67 - 1.95 - 1.48 - 1.26 
~able 41. Standard Means (Z) of the Three Wentworth Institute 
Second Semester Grade9 and QPI Plus First Year 
GPI for the Eight Engineering Technician Curricula 
- --
-
Curricula Second Semester Grades and GPI Plus 1st Year GPI 
,,,,~4,~·· Standard Means 
r ... } :1 • ~ .... 
English Math. Physics 2nd Sem. GPI 1st Yr. GPI 
(1) (2) (3) (4) (5) ( 6) 
AET 
- 1.17 - l.?!j - 1.04 - 0.92 - 0.46 
CHE - 1.45 - 2.02 - 1.90 - 1.58 - 0.92 
EEE + 0.21 + 1.30 + 1.45 - 0.13 0.00 
EEP + 2.55 - 0.22 + 1.27 + 1.05 + 1.23 
MED + 1.10 + 1.17 + 0.50 + 1.58 + 1.'08 
MEP - 0.96 - 0.81 - 0.32 - 0.53 - 0.77 
MET + 1.31 + 1.66 - 0.81 + 1.18 + 0.77 
PET -.1.38 + 0,18 
- 5-30 + 1.31 - 0.92 
---
APPENDIX B 
(Continued) 
Table 42. Standard Means (Z) 9f Five ACT Scores for 
the Four Industrial Technician Curricula 
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Curricula ACT Standard Means 
(1) 
AM 
BC 
MD 
MP 
English Math. Soc. Studies Nat. Science Composite 
(2) (3) ( 4) (5) (6) 
- 0.17 + 1.20 + 1.97 + 1.71 + 1.68 
- 0.13 - 0.73 - 2.81 - 2.51 - 2.18 
- 0.11 - 0.61 + 0.26 - 0.12 - 0.21 
+ 1.13 + 1.45 + 0.44 + 1.94 + 1.61 
Table 43. Standard Means (Z) of Three High School Grades and 
Composite for the Four Industrial Technician 
Curricula 
---
Curricula High School Standard Means 
English Mathematics Science Composite 
(1) (2) (3) ( 4) (5) 
·, 
AM - 0-36 + 0.88 + 2.50 + 0.75 
BC + 1.-7 + 0.59 - 0.27 + 0.57 
MD - 0.54 - 0,66 - 0.41 - 0.75 
MP + 1.25 - 0.44 - 3.52 - 0.28 
APPENDIX B 
(Concluded) 
Table 44. Standard Means (Z) of the Three Wentworth Institute 
First Semester Grades and GPl for the Four Indus-
trial ~echnician Curricula 
Curricula Fi~st Semester Grades and GPI Standard Means 
English Mathematics Physics GPI 
(1) (2) (3) (4) (5) 
-
AM + 0.27 - 0.31 + 1.10 0.00 
BC + 0.75 + 0.18 - 0.97 + o.4o 
MD 0.-00 + 0.09 - o.4o 0.00 
MP 
- 1.99 - 0.22 + 1.10 - 0.93 
Table 45. Standard Means (Z) of the Three Wentworth Institute 
Second Semester Grades and GPI Plus First Year 
GPI for the Four Industrial Technician Curricula 
- -
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Curricula Second Semester Grades and GPI Plus 1st Year GPI 
Standard Means 
English Math. Physics 2nd Sem. GPI 1st Yr. GPI 
(1) (2) (3) ( 4) (5) ( 6) 
AM + 2.74 + 0.27 + 1.07 + 1.59 + 0.66 
BC 
- 0.55 - 0.73 - 0.42 - 1.45 - 0.66 
MD - 1.10 + 0.27 - 0.51 - 0.29 + 0.16 
MP - 0.27 - 0.09 + 0.42 0.00 - 0.16 
APPENDIX C 
TABLES OF DUNCAN 'S FACTORS.,. LEAST SIGNIFICANT DIFFERENCES AND 
DIFFERENCES BETWEEN MEANS 
Taole 46. Duncan's Factors and Least Significant Differences 
Determined by the ACT Social Studies Test for the 
Eight Engineering Technician Curricula 
Standard Error of Group 
Mean 0.56 
Number of Means Spanned 2 3 4 5 6 7 8 
Duncan's Factors 2. 78 2.93 3·03 3.l0 3.l6 3.20 3.22 
Least Significant Differ-
ences l.54 l.63 l.68 l.72 l.76 l.78 l.79 
Table 47. Differences between Means on the ACT Social Studies 
Test for the Eight Engineering Technician Curricula 
Differences between Means 
Curricula in 
Rank Order PET AET EEP EEE MED MET CHE MEP 
(l) (2) (3) ( 4) (5) (6) (7) \~) \9) 
PET 
- 2.95 3·03 3.05 3.32 3.88 4.37 4.8o 
AET 
- 0.08 Q.lO 0.39 0.93 l.42 l.85 
EEP 
-
0.02 0.29 .0.85 l.34 l.77 
EEE 
- 0.27 0.83 l.32 l.75 
MED 
- 0.56 l.05 l.48 
MET 
- 0.49 0.92 
CHE 
- 0.43 
MEP 
-
-l50-
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(Continued) 
Table 48. Duncan's Factors and Least Significant Differences 
Determined by the ACT Natural Science Test for the 
Eight Engineering Technician Curricula 
Standard Error of Group 
Mean 0.62 
Number of Means Spanned 2. 3 4 5 6 7 8 
Duncan's Factors 2.78 2.93 3.03 3.10 3.16 I 3.20 3.22 
Least Significant Differ-
ences 1.74 1.83 1.89 1.94 1.97 2.00 2.02 
Table 49. Differences between Means on the ACT Natural Science 
Test for the Eight Engineering Technician Curricula 
Differences between Means 
Curricula in 
Rank Order PET AET MElD EEP MElT CHE EEE MEJP 
(1) (2) (3) ( 4) (5) (b) (?) (tJ) \9) 
PET - 2.4o 3.41 I 3-50 3.6o 3.88 5.44 5.46 
AET 
- 1.01 1.10 1.20 1.48 3.04 3.06. 
MED 
- 0.09 0.19 0.47 2.03 2.05 
EEP 
- 0.10 0.38 1.94 1.96 
MET 
-
0.28 1.84 1.86 
CHE 
- 1.56 1.58 
EEE 
-
0.02 
MEP I -
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Table 50. Duncan's Factors and Least Significant Differences 
Determined by the ACT Composite Scores for the 
Eigbt Engineering Technician Curricula 
Standard Error of Group 
Mean 1.65 
Number o~ Means Spanned 2 3 4 5 6 7 8 
Duncan's Factors 2.78 2.93 3.03 3.10 3.16 3.20 3.22 
Least Significant Differ-
ences 4.6o 4.85 5.01 5.13 5.22 5.29 5.32 
Table 51. Differences between Means for the ACT Composite for 
the Eight Engineering Technician Curricula 
Differences between Means 
Curricula in ! Rank Order PET EEP AET :MED :MET CHE EEE :MEP 
(1) (2) (3) ( 4) (5) ( 6) (7) (8) I (9) 
I 
PET 
- 6.55 6.64 8.22 9.01 10.41 10.61 1 12.08 t 
t 
EEP 
- 0.09 1.67 2.46 3.86 4.06 5.53 
AET 
- 1.58 2.37 3·77 3·97 5.44 
:MED 
- 0.79 2.19 2.39 3.86 
:MET - 1.4o 1.6o 3.07 
CHE 
- 0.20 1.67 
EEE 
- 1.47 
:MEP 
-
. 
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Table 52. Duncan's Factors and Least Significant Differences 
Determined by High School English Grades for the 
Eight Engineering Technician Curricula 
Standard Error of Group 
Mean 0.13 
Number of Means Spanned 2 3 4 5 6 7 8 
Duncan's Factors 2.78 2.93 3·03 3.10 3.16 3.20 3.22 
Least Significant Differ-
ences 0.37 0.38 o.4o 0.41 0.42 0.42 0.43 
Table )3. Differences between Means for High School English 
Grades for the Eight Engineering Technician Curricula 
Differences between Means 
Curricula in 
Rank Order EEP MET PET CHE AET EEE MED MEP 
(l) (2) (3) ( 4) (5) ( 6) (7) (8) (9) 
EEP 
- 0.30 0.37 0.40 0.47 0.59 0.69 0.82 
MET 
- 0.07 0.10 0.17 0.29 0.39 0.52 
PET 
- 0.03 0.10 0.22 0.32 0.45 
CHE 
- 0.07 0.19 0.29 0.42 
AET 
-
0.12 0.22 0.35 
EEE 
- 0.10 0.23 
MED 
- 0.13 
MEP 
-
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Table 54. Duncan's Factors and Least Significant Differences 
Determined by High School Mathematics Grades for 
the Eight Engineering Technician Curricula 
Standard Error of Group 
Mean 0.14 
Number of Means Spanned 2 3 4 5 6 7 8 
Duncan's Factors 2.78 2.93 3·03 3.10 3.16 3.20 3.22 
Least Significant Differ-
ences 0.39 0.41 0.42 0.43 0.44 0.45 0.45 
Table 55. Differences between Means for High School Mathematics 
Grades for the Eight Engineering Technician Curricula 
Differences between Means 
Curricula in 
Rank Order PET EEP MET MED AET MEP CHE EEE 
(1) (2) (3) ( 4) (5) (6) (7) (8) (9) 
PET 
-
0.13 0.22 0.38 0.42 0.42 0.55 0.70 
EEP 
- 0,09 0.25 0.29 0.29 0.4~ 0.57 
MET 
- 0.16 0.20 0.20 0.33 0.48 
MED 
- 0.04 0.04 0.17 0.32 
AET 
- 0.00 0.13 0.28 
MEP 
- 0.13 0.28 
CHE 
- 0.15 
EEE 
-
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Table 56. Duncan's Factors and Least Significant Differences Deter-
mined by Wentworth Institute First Semester Physics 
Grades for the Eight Engineering Technician Curricula 
Standard Error of Group 
Mean 0.54 
Number of Means Spanned 2 3 4 5 6 7 8 
Duncan's Factors 2.78 2.93 3-03 3.10 3.16 3.20 3.22 
Least Significant Differ-
ences 0.31 0.32 0.33 0.34 0.35 0.35 0.35 
Table 57. Differences between Means for Wentworth Institute First 
Semester Physics Grade for the Eight Engineering Tech-
nician Curricula 
Differences between Means 
Curricula in 
Rank Order MED PET .AET MEP EEP CHE EEE MET 
(l) (2) (3) ( 4) (5) (6) (7) (8) (9) 
MED 
- 0.09 0.19 0.26 0.29 0.47 0.80 1.26 
PET. 
-
0.10 0,17 0.20 0.38 0.71 1.17 
-
AET 
- 0.07 0.10 0.28 0.61 1.07 
MEP 
- 0.03 0.21 0.54 1.00 
EEP 
-
0.18 0.51 0.97 
CHE 
- 0.33 0.79 
EEE 
-
0.46 
MET 
-
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Table 58. Duncan's Factors and Least Significant Differences 
Determined by the ACT Social Studies Test for the 
Four Industrial Technician Curricula 
Standard Error of Group Mean 0.58 
Number of Means Spanned 2 3 4 
Duncan's Factors 2.79 2.94 3.04 
Least Significant Differences 1.62 1.71 1.77 
Table 59. Differences between Means on the ACT Social Studies 
Test for the Four Industrial Technician Curricula 
Differences between Means 
Curricula in 
Rank Order BC MD MP AM 
(1) (2) (3) ( 4) (5) 
BC 
-
1.68 1.78 2.62 
MD 
- 0.10 0.94 
MP 
- 0.84 
AM 
-
APPENDIX C 
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Table 6o. Duncan's Factors and Least Significant Differences 
Determined by ACT Natural Science Test for the 
Four Industrial Technician Curricula 
Standard Error of Group Mean 0.64 
Number of Means Spanned 2 3 4 
Duncan's Factors 2.79 2.94 3.04 
Least Significant Differences 1.79 1.88 1.95 
Table 61. Differences between Means on the ACT Natural Science 
Test for the Four Industrial Technician Curricula 
Differences between Means 
Curricula in 
Rank. Order BC MD AM MP 
(1) (2) (3) ( 4) (5) 
BC 
- 1.44 2.54 2.68 
MJ:i 
- .1.10 1.24 
AM 
- 0.14 
MP 
-
157 
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Table 62. Duncan's Factors and Least Significant Differences Deter-
mined by High School Science Grades for the Four 
Industrial Technician Curricula 
Standard Error of Group Mean 0.16 
Number of Means Spanned 2 3 4 
' 
Duncan's Factors 2.79 2.94 l 3.04 
Least Significant Differences I 0.44 0.46 o.48 
Table 63. Differences between Means for High School Science 
Grades for the Four Industrial Technician Cources 
Curricula in Differences between Means 
Rank Order MP MD BC AM 
. (1) (2) (3) ( 4) (5) 
MP 
-
0.46 0.48 0.89 
MD 
- 0.02 0.43 
BC 
-
0.41 
AM 
-
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variable lurrioul 
(1) (2) 
1)A~ AM 
Ens· llC 
MD 
M!' 
2)~ AM 
Math. llC 
MD 
M!' 
'})~ AM 
So,St, llC 
MD 
M!' 
4)~ AM 
Nat. Sci. llC 
MD 
M!' 
S)~ AM 
Comp. llC 
MD 
M!' 
9) lligh AM 
Sohool 'JlC 
English MD 
M!' 
7) l!igh AM 
Sohool llC 
Math. MD 
M!' 
a) l!igh AM 
Sohool llC 
So,ienoe MD 
M!' 
9) lligh AM 
Sohool llC 
Compo MD 
M!' 
10) w.I. AM 
First llC 
Semests MD 
English M!' 
11) II.I. AM 
First JlC. 
Semestex MD 
Math. M!' 
12) I!.I. liM 
First llC 
Semeste MD 
I'llysios M!' 
1'}) I!.I. AM· 
First llC 
Semeste MD 
GPI M!' 
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!rABLE G5• INTERCO!lREI.A!riOliS llt'.L'WE!:Ii TilE lilliE .Am!ECE!IE!iT VARIAllLES AND TilE FOUR !1Eimi0Rm 
Il!S!riTUE FillS~ BEMES!I!ER ClllTERIOII VARIAllLES FOR I!IDUBTRIAL !I!ECB!iiCIAII ctlRRICUIA 
A~ llish Sohool w. • First Semestsr 
N Ens· Math. so.st. Soi. Comp. Eng. Math., Soi. Comp. Ens· Math, pey. 
(:~) (4) (S) (G) (7) cal (9)· (10) (11) (12) (1,) (14) (15) 
a, X .4s .46 .49 ·7a .os .~ .1a o19 .s1 .42 ,, 
77 X .~ ·57 .s1 ·74 -.01 -.oa -.01 -.os .4s .12 .1a 
151 X .21 .s4 ·52 ·7G .01 -.os .o, .01 
·'7 .1s ,20 
'7 X .22 ·SS ·SS ·7a .11 -.11 .22 o09 .49 o1S .~ 
a, X .4, .29 .G7 
-·07 .17 .17 .os .so .Go .4, 
77 X .4, .46 .G7 .oa .12 -.01 .10 .24 .,a .22 
151 X .2'} .26 .s1 .oo .0'} .os .os .~ 
·SS .2a 
37 X .~ .20 .ss .49 .~ .11 .44 .49 .s4 .s9 
a, X .G'} .64 .1G .1a .~ .25 .,a .40 .44 
77 X ·79 .69 .1'} -.02 .10 .09 .24 .16 .2a 
151 X .G4 .a, .02 -.07 .1G .0'} 
·27 .1, .1a 
37 X .so .eo .12 .o6 .01 .01 .G2 .12 ·37 
a, X .eo 
·07 .1G ., .1G ·3S ·3S .47 
77 X .a9 .10 .09 .12 .11 .10 .14 ., 
151 X .as .01 .os .21 .09 
·27 .1'} .16 }7 X .61 .04 -.0'} .10 -.0} .25 .04 .26 
a, X 
·07 .26 ·35 .21 ·SS .sG .s4 
77 X .10 .04 .07 .oa .,a .24 ·32 
151 X .02 -.01 .1G .o6 .40 .29 .26 
31 X .24 ·07 .14 .1s .Go .26 ·51 
a-, X .49 .47 .as .25 .09 .15 
77 I X .4a .,a .a9 .15 .07 ,?Js 151 I X ·57 .40 .66 .21 .13 .16 37 X ·57 .42 .66 ·37 .G4 ·37 
a, X .s2 .74 .~ .~ .25 
77 X .ea._ ·72 -.10 o1S ·21 
151 X .42 ·7a .21 .,a .29 
37 X .2'} ·75 .4s ·74 .47 
a, X 
·71 .29 .2a .23 
77 X ·53 .02 -.1'} -.07 
151 X .sa .1G .1s .24 
37 X .sG .26 .24 .}2 
a} X 
·34 .25 .21 
77 X .11 o1'} ·35 
151 X .25 .2'} .27 
37 X .46 ·72 .4s 
a, X ·54 .s4 
77 X .21 .~ 
151 X ·55 .47 
37 X ·55 .61 
a} X 
·73 
77 X .sa 
151 X .G2' 
37 X .Go 
a} X 
77 X 
151 X 
37 X 
a, 
77 
151 
37 
16o 
GPI 
(16) 
.44 
o1S 
.1a 
.2a 
.49 
.26 
.~2 
.sa 
.47 
.26 
.16 
.25 
.49 
., 
.15 
.19 
.G1 
·~ 
.29 
.42 
.10 
.26 
.21 
.49 
.2a 
.24 
.~ 
.Go 
.26 
.02 
.2a 
.~ 
.22 
·29 
·33 
.G1 
·59 
.41 
.Go 
·77 
.eo 
·59 
.7a 
.62 
.66 
.66 
.66 
·90 
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Variable purrtoula N 
(1) (e) 
1) ACT AM 
Eng, BO 
MD 
MP 
2) ACT AM 
Math, BO 
MD 
MP 
,, ACT AM 
so.st. :so 
MD 
4) ACT I : 
Nat, Soi:. BO 
\MD 
IMP 5) ACT AM 
Canp, BO 
MD 
MP 
6) l!igh AM 
School BO 
Eng, MD 
7) l!igh li : 
School BO 
Math, MD 
~ 
l 8) !!igh i AM 
School BO 
Ph;'sios ! MD 
9) l!igh ,. : 
School :SO 
Canp, I MD 
IMP 
10) w.x. t AM 
=::t.): 
Eng. IMP 
ll) li.I, AM 
::~:~J: 
First :so 
Semeste MD 
~CB MP 
13) li.I, AM 
First BO 
Semeste MD 
GPI MP 
14) li.I, AM 
Second Be 
Semeste MD 
Eng. MP 
15) 1f,I, AM 
Second :00 
Semeste MD 
Math. MP 
16) li.I. AM 
Second :SO 
Semeste MD 
Ph;'sics MP 
17) li.I. AM 
Second :SO 
Semeste MD 
GPI MP 
18) l!.I. 1lll 
First llC 
Year MD 
GPI MP 
7l 
6.s 
l26 
29 
i 7l 
I 65 le6 29 
7l 
65 
126 
29 
7l 
65 
126· 
29 
7l I~ 
29 
7l 
65 
l26 
29 
7l 
65 
126 
29 
7l 
65 
126 
29 
7l 
65 
126 
29 
7l 
65 
l26 
29 
7l 
65 
126 
29 
7l 
65 
l26 
29 
7l 
~ 
29 
EnS• 
(4) 
X 
X 
X 
X 
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TABLE 67, INTERCO!lRELATIONS l!E'lliEElN TilE !liNE AlmlCEm:liT VARIAllLES AND TilE !liNE liE!miORm 
Math. 
(;) 
.4; 
.29 
o15 
.eo 
X 
X 
X 
X 
INST:ITT.ml Fll1ST AND BECOliD SEMESTER CIUTERIOl! VARIAllLES FOR l:mlUSTlliAL !i!ECl!NICIAII CURRICUIA 
so.st. 
(6) 
.44 
.;o 
.;6 
.6, 
·'7 .4,
.18 
.29 
X I ~ 
X 
Soi. 
(7) 
.44 
·49 
.;o 
o51 
.eo 
.;1 
.e, 
.14 
·52 
·77 
.62 
.62 
X 
X 
X 
X 
Canp, 
(8) 
o78 
.69 
·75 
·77 
.6; 
.67 
.41 
·52 
.So 
,88 
.s, 
.86 
.74 
·9l 
.84 
.So 
X 
X 
X 
X 
Eng, Math. 601. eanp,l Eng, Math, zey, GPI Eng. Math, pey, GPI GPI 
(9) (10) (ll) (le) (1,) (14) (15) (16) (17) (18) (19) (20) (21) • 
o13 
.Ol 
.02 
.16 
•• o4 
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APPENDIX E 
(concluded) 
!rAm.E 69. T!D!J ll:J.• "fl• b, a, Arm R FOR MUL!i!IPLE RECll1!lSSIOl! EQUM)IOIIS 
FOR T!D!J IlillTJ!miiAL !I!ECB!IICIA!I CUIIRICUIA 
• 
(a) (9) 
:1'1ftt Som11ter Ensl.:l.ah Vlo AfY1i EnSl:l.•h an4 IU.Ih School Ensl.:l.eh 
.10a5 .1815 .aa82 .0965 
·ll657 .1687 
.1149 .2037 ol586 .1037 
·eze9 .:~.zes .ceo~ .1402 o2091 .0'163 
'' 2 
·7 9 
.160 oi!041 ·51a, o1507 ·5453 ·1·3887 
Stoolld Somutor l'J;!Sl:l.oh VI• AfY1i Ensl.:l.eh and IU.sh Scheel EnSl:l.lh 
.114~ ·~4 ·3259 ol207 .4637 2.~1 
.:Lao .o 1 
·515§ .l.ll44 .4209 :L. 8 
,09Q:L • 51 .o4a ,0883 .06;4 ,.1;81 
.1m .06,0 .as a .1906 .as8 2o7JI65 
J':l.r•t Semester Math. VI• AC'I) Math, and IU.sh Scheel Math, 
.:1.069 .2883 .2410 ,gaga .4189 -2.6078 
o11S7 .1902 .1095 .:L083 .1696 .. ~;22 
.0785 .em .I!~ .0686 .4881 -e.;064 
·1250 ol9Q8 .62 ·1540 :L.ogeG ·3·0947 
Second Semester Math. vs, AC'I) Math and IU.gh Scheel Math. 
.1191 .2015 .e:L,a .1119 .J16os -0.7866 
.1264 .1486 .1058 ol223 .1625 o.zm 
,0857 .1988 ·3152 .o8ss ·5137 •1 • 
• 16,0 
·1270 .;518 .19Q4 1.0567 -1.9920 
J':l.rst Semester Hlyl!ics vs. AfJ'I) Nat, Sai. and IU.gh Scheel Science 
:~~§ .1716 .0822 .1046 .1;)11 1.1641 .wo 
-·1113 .1107 -.1628 2.8762 
.0817 .o444 ol!127 
.om 
.,, 2.2451 
.16,a. ,0884 o,Ol4 .1 64 .4609 1.6315 
Second Semester Hlyl!ics vs. AfJ'I) Nat. Sa:!.. and IU.gh Scheel Science 
.1257 .1267 .0018 .1203 .0029 2.2391 
.1289 .1100 -.1459 .1240 
-·2152 3·3514 
.ogoo .0460 ol591 .ogo4 .2322 2.5242 
.1709 ,0160 .;099 .1978 ·7108 1.8;95 
ACli! IU.sh Scheel 
DS].:I.eh Math So. Studies Nat. Saiene:e En l:l.eh Math. 
"
1311 ~ lle I "flal be fl' I "fl31 b' fl4 I "fl41 b4 fl; "flsl b5 fl6 I "ll61 b6 
<4> I cs) (6) I <1> I ca> (9) I c1o> I <11> <12> I (13) I (14) (15) (16)1 (17) (18) I (19>1 (20) 
J':l.rst Semester GPI vs AC'I) Four Parts end IU.sh Scheel Gredes 
o1159 .0990 ·3169 .112, .s2ll6 .o9ss .1269 .12,0 .2875 .1269 .Ji647 .oee6 .1105 .'1472 .14eo .1179 .6154 
.1~9 -.0209 ,1021 .1259 .1649 -.0191 .188~ -·0231 .2875 .1868• ·3145 
·= ·~M' 1,3137 .1298 o1294 .62;8 .o 2 .1918 .sas2 ·0783 .69!16 ,0778 .095 .1107 -.1099 .0958 ··1398 -·0367 
.o ' ··2553 ·3250 .ogao loB3Q5 
.1673 .4820 ·3708 ·1597 ·7638 -.0115 .1;28 -.0207 -.oo66 .1477 •• 0094 -.0671 .1672 •• ;211 ,5037 .1756 ,.0341 
First Yeo.r GPI vs, AC'I) Four Parts and IU.gh Scheel Gredes 
.1301 .1973 .,027 .1260 .4127 .1370 .1285 o1SS9 .2844 o129S .,as ,oo88 .11eo .0510 ·3231 .1518 lo49Ji6 
.1403 .01§~ •• o6eo :~a~~ .09~ .1443 .1976 .1569 .2~31 .2041 .2446 ,gg~ .1426 1.21~ ol571 ol3re .6475 .om oOl .2750 .40 ·2372 .1099 .2697 .,o 57 .1063 -.0872 .oo ,0952 .oe .4199 olO 8 lo9275 
o1799 .,4, 
·39S9 .leo4 .6454 .1408 .1987 .2057 -.1613 .1824 -.2001 -·0996 ol76S -.6;23 ,4;26 .leol 2:.J679 
_ .._ ... 
--
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R 
(10) 
·~S66 :4~ 
.;812 
·5591 
·3750 
.2089 
,,;a 
.6432 
·3951 
.6211 
·7991 
.4970 
.2996 
.4926 
.6745 
·~52 
• 54 
.2620 
·3962 
-
.,ace 
·3192 
.2208 
.;o;9 
So e,ce 
fl7 I "ll71 b7 l! R 
ca> I (22) I (23) (24) (25) 
-.0251 o1172 -.1306 .1159 .6404 
-.1269 .1196 ··5768 10.0751 .44~ 
.1;11 .o6J.2 ·7791 -lc·'~ .1;47 .1385 .8822 o., :~+4o 
-.0429 .12,0 -.1896 5·3766 !6093 
•• 2o~o 
.1m -·8237 l4o390J .4689 
.01 9 .o .0619 6.22 .,eo 
·2177 .1542 1',1005 ·3·8997 .eoe; 
APPENDIX F 
GRAPHICAL PRESENTATION OF REGRESSION EQUATIONS 
For this graphical presentation it was necessary to solve each of 
the one hundred and twenty regression equations ten times with ten dif-
ferent combinations of predictor variables. Two points had to be de-
termined for each of five high school grades (A, B, C, D, and F) for 
each equation for each curriculum. The two points were calculated for 
each high school grade so that lines, all points of which represented 
a particular grade, could be plotted on a graph with corresponding ACT 
scores as abscissa and the appropriate criterion variable as ordinate. 
Once these lines were plotted for a given equation, the resulting graph 
could be used to determine the p~edicted value of the desired criterion 
variable. 
Ten of the graphical presentations were reproduced and included in 
this appendix, rather than the total one hundred and twenty. It was 
felt that an adequate sampling would be included if the graphical repre-
sentation for each of the ten regression equations were presented for 
one curriculum (AET).~ These are presented in Figures 5 - 14d. 
i}The author would be glad to communicate with individuals who might be 
interested in the grap4ical presentations of the regression equations 
for the other curricula. 
-165-
A 
4.0 
I 
Q) 
3~0 ~ 
rei 
a:! 
~ 
,.q 
11.1 
..-I 
bh 
s:l c 1"'1 
J..t 2.0 
Q) 
.p 
til 
~ Q) 
til 
.p 
til 
H 
·rl D 
IX!l.O 
F 
o.o 
0 
~A 
B 
c 
D 
~~~~~F 
5 10 15 20 25 
ACT English Score 
Figure 5. Multiple Regression Equation No. l - First Semester English Grades 
as Predicted by ACT English Score Plus High School English Grade 
for AET Students. 
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Figure 6. Multiple Regression Equation No. 2 - Second Semester English Grade as 
Predicted by ACT English Score Plus High School English Grade for 
AET Students. 
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Figure 7· Multiple Regression Equation No. 3 - First Semester Mathematics Grade 
as Predicted by ACT Mathematics Score Plus High School Mathematics 
Grade for AET Students. 
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Figure 8. Multiple Regression Equation No. 4 - Second Semester Mathematics 
Grade as Predicted by ACT Mathematics Score Plus High School 
Mathematics Grade f'or AET students. 
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Figure 9. Multiple Regression Equation No. 5 - First Semester Physics Grade 
as Predicted by ACT Natural Science Score Plus High School Science 
Grade for AET Students. 
1--
-..J 
c 
.A 4-.o 
B 
.& 3.o 
~ C!i 
gj 
'rl 
~ 
tfJ 
f..t a 
.$2.o 
OJ 
QJ 
M 
CQ 
'tf 
& 
C) 
iJ3 D 
J..o 
F 
o.o 
High School Science Grade 
0)----~----~5--------~l:o~------~l~5~-------~~o--------~25--------~3o ____ __ 
ACT ~at~al Science Bco~ F~ lo. Mul.ti.i>J.e lles:ressiOJ:! E~uatiOJ:! l'ro. 6 _ 8ecOJ:!d ~te,. :!>h.J.Bics Gl'ade sa ~dieted by ACT lletQrar SCience Beare P.tua High SchoOl Seience Grade :f'o:r AET students. 
.A 
B 
a 
D 
1!' 
J-s jj 
4.0 
I 
A 
B 
3.0 r ~ ---------------------------- c D 
H I ~ ~ ~-"'C>~ ~· ~F ~ 
r-t 
Q) 
.p 
m2.0 
~ Q) 
tr.l 
.p 
til 
r-t 
"r"i 
1%1 
Lb 
o.o·~--------~~--------~----------------------~----------~--~~-----------
40 50 60 70 Bo 90 lOb 
ACT Composite Score 
Figure .1.1. Multiple Regression Equation No. 7 - First Semester GPI as Predicted 
by ACT Composite Score P.lus High School Composite Grade for AET Students. 
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Figure J.3b. Partial MUJ.tiple Regression Equation No. 9b - First Semester 
GPI as Predicted by ACT Mathematics Score Plus High School 
Mathematics Grade for AET Students. 
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Figure 13d. Partial Multiple Regression Equation No. 9d - First Semester 
GPI as Predicted by ACT Social Studies Score Plus Constant 
for AET students. 
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Figure 14b. Partial Multiple Regression Equation No. lOb - First Year GPI 
as Predicted by ACT Mathematics Score Plus High School Mathe-
matics Grade for AET Students. 
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As an example, Figure 5 represents the graph of E~uation No. 1 
where the criterion variable was the.first semester grade in English 
and the predictor variables were the ACT English score and the high 
school English grade. If a student received an ACT score of 23 (enter 
at 23 on the abscissa) and an average of B in high school English 
(proceed upward from the 23 point on the abscissa until the line 
representing high school B grade is intersected), then the predicted 
achievement in first semester English is determined as about 2.9 or 
B (proceed from the intersection horizontally to the left until the 
ordinate is intersected). 
The preceding discussion concerning the graphical representation 
of the_regression e~uations applies only to ~uations No. 1 to 8 in 
which only three variables were involved. In E~uations No. 9 and 10, 
however, there were eight· variables included in each e~uation, neces-
sitating a modification of the above procedure in order to portray 
graphically the combination of seven predictor variables to produce a 
single criterion variable. 
To accomplish this modified presentation, the seven predictor 
variables and the constant were divided into four groups of two. Each 
group of two was then plotted as described earlier, thereby determining 
the amount that each of these groups of predictor ~ariables were con-
tributing to the whole .criterion variable. When the results taken from 
each of the four graphs were summarized, the total criterion variable 
was determined. 
As an example, it was assumed that a predicted value of the first 
semester GPI was desired for an individual who was interested in en-
rolling in the AET curriculum. It was further assumed that this indi-
vidual had the following ACT scores and high school achievement: ACT 
English, 26; high school English, B; ACT mathematics, 20; high school 
mathematics, C; ACT natural science, 27; high school science, B; and 
ACT social studies, 31. Using these values and the graphs in Figures 
13 (a, b, c, and d), the predicted value of the first semester GPI was 
determined as follows: Figure 13a indicated that an ACT English score 
of 26 and a high school English grade of B contributed about 0.5; 
Figure 13b showed that an ACT mathematics score of 20 and a high school 
mathematics grade of C contributed about 1.9; Figure 13c indicated that 
an ACT natural science score of 27 and a high school science grade of B 
contributed about -0.1; and Figure 13 d showed that an ACT social studies 
I 
score of 31 contributed about 0.5. The sum of these four, 0.5 + 1.9 
- 0.1 + 0.5, yields approximately 2.8 as the predicted first semester 
index for this individual. 
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